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THE TIMES CALL FOR TEAMWORK 


By W. E. WICKENDEN, President of the Society 


A erucial year such as this brings to our Society not only added 
problems and perplexities, but also a more significant part to play 
for the common good. The die is cast for a bold national experi- 
ment in which success means a radical economic reconstruction, and 
failure may lead to chaos and possible revolution. For the emer- 
gency, we are all in the same boat. What may happen to each man 
and institution depends upon what happens to the boat. Public 
revenues, income from endowments, tuition earnings, enrollments, 
college budgets, outlets for graduates, teachers’ incomes, and the 
cost of living are all bound up with the fate of the ship and there is 
little we can do about the matter individually. Collectively we 
have a voice and may wield an influence. 

The new national policy puts responsibility into the hands of 
self-governing functional groups—‘‘modern guilds,’’ as President 
Roosevelt calls them. Through these associations we are to share 
in shaping the social order even more than through our daily work 
or our election-day ballots. It would be a calamity if the new deal 
should reduce us all to a dead uniformity. These corporate units 
in a new society must serve to protect individuality as well as to fit 
together the members of a vast codperative framework—not only to 
insure that certain functions will be adequately performed in har- 
mony with other functions, but equally to insure ample scope within 
that framework for institutions and persons to evolve along the line 
of individual genius. Our Society has anticipated the new deal, 
for it has been developing into just such a corporate guild of engi- 
neering educators and colleges these last forty years. 

Collectively, we shall have to study the effects of the codes on 
the great technical industries, to be alert to all the implications of 
shorter hours and a wider spread of purchasing power, to consider 
what we are to contribute to education for leisure-time activities, to 
build up contacts with the quasi-official trade associations, to press 
our concerns in the Engineers’ Council for Professional Develop- 
ment, and to be prepared for any action which may be asked of us 
under the National Recovery Acts. 

It is well to remind ourselves that the educational framework is 
changing almost as rapidly as the economic framework of society. 
The junior and senior high schools, the junior colleges and the arts 
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colleges are all in a state of flux. Only one thing seems certain— 
that the present units and sequence of our familiar educational 
system are not permanent but transitional. It seems to be only a 
question of time until more extended opportunities for general 
education and for vocational training will be widely offered under 
public auspices. Where will the school of engineering fit most ef- 
fectively into the altered framework? Will it become more defi- 
nitely professional in character? If so, what is to be done about 
other forms of technological education more specific in purpose? 
Ought we to anticipate probable changes by altering the length of 
our curriculum, by dividing it into preliminary and professional 
stages, by facilitating the entrance of junior college graduates, or 
by granting credits for post-graduate courses in high schools? 
With hours of work in industry and business universally reduced, 
can we continue our traditional policy of giving five years of col- 
lege education in four? If the junior college becomes a widely 
established part of preliminary education, will less than a three- 
year further program suffice? Will a longer normal program en- 
danger our hopeful progress in post-graduate work? We are for- 
tunate to have in this Society a common forum for these issues. 

Within our sphere of special activity important questions are 
to be faced. The Board of Investigation and Coérdination is 
terminating ten years of fruitful work. The conclusion of its re- 
ports by the publication of Vol. II is anticipated within the very 
near future. Its summer schools have, during seven years, com- 
pleted the cycle of the principal subjects of instruction. In these 
ten years we have acquired an envied position among college teach- 
ers. A sense of unrest and uncertainty has given place to a sense 
of assurance. Our relations with industry and the profession have 
grown intimate and cordial. Criticism has turned into construc- 
tive channels. Our efforts for the improvement of teaching have 
been widely pointed to with praise. Our teachers have been bound 
together into an intimate fraternity. We have come to feel that 
no other branch of undergraduate education has been more suc- 
cessful in approaching its objectives. There are the happy fruits 
of the Board’s wise policy in promoting a program of stimulation 
rather than one of standardization. Now we face the crucial ques- 
tion—can the Society conserve and extend these fruitful activities 
through its own resources and its regular organization? 

For a time, it seems, the phase of expansion in most of our insti- 
tutions is over. Our objectives will be qualitative, rather than 
quantitative. We shall be concerned with conservation and in- 
ternal betterment. We may have less turnover and less influx in 
our teaching forces. Our business will be to develop the men we 
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now have. What engineering education is to be ten years hence 
is largely in the hands of men who are now assistant professors. 
These men should be the special concern of the Society; our re- 
sponsibility is to discover the potential leaders, to afford them 
opportunities to be heard and recognized in wider circles and to 
give them responsibilities in fields broader than their specialties. 
Much of this work of discovery and nurture ought to be done by our 
Sections, Branches and departmental Divisions. 

The times call for teamwork—this may give us a keynote for 
1933-34. 








ROY ANDREW SEATON 





R. A. SEATON, President of the Society, 1932-33. 
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ROY ANDREW SEATON 
President of the Society, 1932-33 


Roy Andrew Seaton was born in Glasco, Kansas, April 17, 1884. 
He received the degrees B.S. in M.E., and M.S. at the Kansas State 
College in 1904 and 1910 respectively, and S.B. in M.E., Loco- 
motive Option, at the Massachusetts Institute of Technology in 
1911. In the summer of 1908 he studied hydraulics at the Univer- 
sity of Wisconsin. 

Since graduation Dean Seaton has been continuously employed 
by the Kansas State College, with occasional leaves of absence for 
advanced study, for industrial experience, and for army service. 
He taught mathematics from 1904 to 1906 and mechanical engineer- 
ing from 1906 to 1910. He was Professor and Head of the Depart- 
ment of Applied Mechanics and Machine Design from 1910 to 
1920 and Dean of the Division of Engineering and Director of the 
Engineering Experiment Station since 1920. 

During the summer of 1907 Dean Seaton worked in the loco- 
motive repair shops of the Santa Fé railroad at Topeka, Kansas. 
In 1911-12 he was employed as a designing draftsman by the Gen- 
eral Electric Co., at Lynn, Massachusetts, working on steam tur- 
bines, centrifugal compressors, and other high speed machinery. 
In 1918 he served about ten months as Captain in the Engineering 
Division, Ordnance Office of the U. S. Army, designing artillery 
ammunition. 

He is author of a textbook ‘‘Concrete Construction for Rural 
Communities’’ and numerous articles and papers which have ap- 
peared in technical publications. He is a member of the American 
Society of Mechanical Engineers (past vice-chairman Mid-Con- 
tinent Section) ; Kansas Engineering Society (vice-president and 
acting president 1929-30 and president 1930-31) ; Engineering Sec- 
tion of the Association of Land-Grant Colleges and Universities 
(secretary 1925-29 and chairman 1929-30) ; Phi Kappa Phi; Sigma 
Xi; Sigma Tau; a fellow of the A.A.A.S.; and an honorary member 
of the A.A.U.P. He has been chairman of the Kansas Registration 
Board for Professional Engineers since its organization in 1931. 

Dean Seaton was a charter member of the Kansas-Nebraska 
Section of the S.P.E.E. and served as its secretary in 1920-22 and 
its chairman in 1923-24. He was a member of the Council of the 
Society 1926-29, and vice-president and chairman of the Committee 
on Sections and Branches 1930-31, and chairman of the Committee 
on Engineering Research 1929-32. 
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Dexter Simpson Kimball 


Pep Stmpson KrimsaLt, Dean of the College of Engineer- 
ing and Professor of Industrial Engineering, Cornell Uni- 
versity, Ithaca, New York, awarded the sixth Lamme medal by 
the Society for the Promotion of Engineering Education at its 
fortieth anniversary meeting in Chicago, IIl., June 26-30, 1933. 
He was born at New River, New Brunswick, Canada, October 
21, 1865. His parents, of Scottish descent, were William Henry 
and Jane Patterson Kimball. Soon after his birth his parents 
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moved to the Pacific Northwest Coast. Here at the age of 
sixteen, Dean Kimball began his engineering career, first as an 
apprentice and journeyman with Pope and Talbot of Port Gamble 
(1881-87), followed by shop experience in the Union Iron Works 
at San Francisco (1887-93) and finally in the engineering de- 
partment of the same firm (1893-96). He then entered Stanford 
University, receiving the degree of A.B. in 1898. The work for 
this degree was of a strictly engineering nature. 

Immediately after graduation began the long climb to fame as 
one of the outstanding engineers and engineering educators in this 
country. He was designing engineer for the Anaconda Mining 
Company in 1898, and started his teaching career as assistant 
professor of Machine Design at Sibley College, Cornell University, 
in the fall of that year. He brought to this position an extended 
experience of fifteen years in the field of practical engineering. 
Called in .1901 to Pittsfield he was until 1904 works manager of 
the Stanley Electric Manufacturing Company. The experience 
gained in this position undoubtedly formed the foundation and 
stepping stone for the development of educational work in indus- 
trial engineering to which Dean Kimball devoted himself after his 
recall to Sibley College as Professor of Machine Design in 1904. | 
Under the leadership of Dean A. W. Smith, Professor Kimball 
introduced into the curriculum of Mechanical Engineering a 
course in industrial education which was at first tentatively called, 
“Principles of Manufacturing.” This course at Cornell de- 
veloped into a course called Industrial Organization, required of 
all M.E. students, and was the beginning of a Senior option in 
Industrial Engineering. In conformity with his major interests, 
Professor Kimball’s title was changed to that of Professor of In- 
dustrial Engineering in 1915. His work was logically crowned 
in 1931 by the introduction of a complete four year course in 
Administrative Engineering, a curriculum designed to fit men for 
the great borderland between engineering and business. 

Paralleling this work of education, Dean Kimball devoted a 
part of his energies to the writing of texts in his field, certainly a 
virgin tract in 1904. He is the author of: “ Elements of Machine 
Design ” (with J. H. Barr), 1909; “ Industrial Education,” 1911; 
“Principles of Industrial Organization,” 1913; “ Elements of 
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Cost Finding,” 1914; “ Plant Management,” 1915; “ Industrial 
Economics,” 1930. 

Several of these texts, notably the Machine Design and the 
Principles of Industrial Organization, have had wide adoptions as 
texts in engineering schools and all of the books had a wide circle 
of readers among students and practicing engineers. 

He is, in addition, the author of over 200 articles published in 
various professional journals. These articles deal with a very 
wide range of subjects, machine design, industrial engineering, 
engineering education, etc. 

The prodigious activity and versatility shown in this literary 
work, coupled with a marked gift for the public platform, could 
not fail to draw the attention of his co-workers in the field of 
engineering, particularly of engineering education, and recognition 
of the most marked kind has fallen to his lot. 

He has been Dean of the College of Engineering at Cornell 
University since 1920, and has twice been acting President of 
the University (July—-October, 1918, and November 1929-Feb- 
ruary 1930). He is a member of Phi Kappa Phi (President 
Cornell Chapter 1930-31), Tau Beta Pi (National President 
1922-23) and Sigma Xi. 

Dean Kimball has been especially active in the affairs of the 
American Society of Mechanical Engineers and of the Society for 
the Promotion of Engineering Education and has been the recipient 
at their hands of the highest official positions at their disposal. 
Of the latter society he has been a member since 1915. He was 
Vice-President of the Society in 1922-23, and President 1928-29. 
He was a member of the Council in 1928, and is now a member 
of the Board of Investigation and Coordination and Chairman of 
the Committee on Graduate Work. 

The American Society of Mechanical Engineers honored him 
with a Managership in 1919-21 and with the Presidency in 1922. 

The colleges were equally appreciative of his accomplishments 
and the honorary degrees conferred include, M.E. Stanford, 1913; 
LL.D. University of Rochester, 1926; D.Sc. Case School of 
Applied Science, 1930. 

In addition to these honors, the list of activities includes: 
Member of the Council on Industrial Education, New York State 
Department of Education, 1911; U. S. Fuel Administrator for 
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Tompkins County, 1917-18; Director Training School for Army 
Mechanics, Cornell University, 1917-18; Member of Board of 
Visitors, Naval Academy, 1922; Member Staff Alexander Hamil- 
ton Institute, President of Board, 1929; Chairman, Commission 
of Rochester Mechanics Institute, 1926; Steinmetz Lecturer, 
1929; Brackett Lecturer, Princeton, 1929; Chairman, John Fritz 
Medal Board, 1929; First President Hoover Medal Board, and 
presented first medal to President Hoover, 1930; Director, Mc- 
Graw-Hill Publishing Company, 1929; Lecturer Stanford Grad- 
uate School of Business, 1930; Member H. L. Gautt Medal 
Board, 1929. 

It is given to but few men, and fewer educators, to look back 
upon so extended and so complete a list of accomplishments in 
the fullness of their years. 

To those who have been fortunate enough to watch Dean Kim- 
ball’s career for the past thirty years, the outstanding facts appear 
to be pioneering in the field of industrial education and the 
tremendous influence his writings and addresses have had upon 
the development of this field in this country. To this must be 
added recognition of his all-pervading sense of fairness in all 
human relations and of his unflagging support of all plans for the 
betterment of industrial conditions and the advancement of tech- 
nical education. 








FUNCTION OF ENGINEERING SCHOOLS IN THE 
ECONOMIC LIFE OF THE COUNTRY * 


By R. A. SEATON, 


President of the Society; Dean, Division of Engineering, Kansas State College 


Engineering colleges were originally established and developed 
in this country to bring to industry the benefits of science. This 
was the expressed purpose in unsuccessful attempts to develop such 
schools in the early part of the nineteenth century. Rensselaer 
Polytechnic Institute, the first successful civilian engineering school 
in this country, was founded in 1824 ‘‘for the purpose of instruct- 
ing persons who may choose to apply themselves in the application 
of science to the common purposes of life... to agriculture, 
domestic economy, the arts and manufactures.’’ The same funda- 
mental purpose was declared in the Morrill Act, passed by Con- 
gress in 1862, which resulted in establishing and developing Land- 
Grant Colleges in every state in the Union. 

Engineering in America during this early period was largely 
empirical in character and rough and ready in its methods. It 
was based upon practical experience in construction gradually 
accumulated through the years and handed down from one genera- 
tion to another. 

The work of the engineer continued to be chiefly in the field 
of civil engineering until in the eighteen eighties. Mining engi- 
neering and mechanical engineering curricula were first offered in 
America in the 60’s, and electrical engineering curricula in the 
80’s, while the American institute of Mining and Metallurgical 
Engineers was not organized until 1871, the American Society of 
Mechanical Engineers until 1880, and the American Institute of 
Electrical Engineers until 1884. 

Progress in the development of collegiate engineering education 
was slow for many years. In the thirty-one years from 1835, when 
the first engineering degrees were conferred by Rensselaer, to 1866 
a total of only 300 such degrees were conferred by all of the colleges 
in this country, and fully two thirds of these degrees were con- 
ferred in the last six or seven years of that period. 

Growth in the number of engineering schools and in the num- 
ber of engineering students occurred at an accelerated rate, how- 


* Presidential Address delivered at 40th Anniversary Meeting, 8S. P. E. E., 
Chicago, June 26-30, 1933. 
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ever, after these early graduates reached maturity in their profes- 
sional lives and demonstrated the value of collegiate engineering 
training. In 1870 there were about 21 engineering schools, in 
1880 about 85, and in 1893, when our Society was organized, more 
than 100. The number of engineers being graduated annually 
also rose rapidly during these years, from only about 50 from all 
engineering colleges in 1866, to about 100 in 1870, about 230 in 
1880 and about 1000 in 1898. Comparing these numbers with the 
nine to ten thousand now graduated annually, and keeping in mind 
the number of years that must elapse after graduation before the 
full effect of the college training is felt in our economic life, it is 
evident that while our engineering schools have, for many years, 
been powerful forces in the economic life of our country, the full 
nature of their influence has been felt but recently. 

By the time of the organization of our Society in 1893, engi- 
neering and engineering education in this country were well estab- 
lished upon a professional basis, largely as the result of the work 
of the engineering colleges and of their graduates. By this time 
the earlier antagonism between classical education and education 
in pure and applied science had been largely overcome, and scien- 
tifie education had become firmly established in the colleges and in 
the esteem of the people of this country. Professor DeVolson 
Wood, first president of this Society, said in his presidential ad- 
dress to the Society in 1894: ‘‘We meet under auspices favorable 
and peculiar. Favorable because the antagonisms of the past be- 
tween classical education and scientific education have passed 
away. There has been a surrender or a truce. Engineering edu- 
cation and abstract scientific education have become closely allied, 
and technical schools and scientific courses are no longer sup- 
pliants for favor at the hand of the traditional educator. Meager 
preparation and narrow scientific courses of three years, barely 
tolerated, have expanded into the technical school, with its four or 
five years’ course, demanding high preparation, well manned with 
instructors and well endowed with its millions. For money it now 
appeals not in vain. Scientific education has conquered the preju- 
dices of the past and with a broader field of view there is no reason 
why all learning, knowledge, and education should not, under a 
common bond, live and flourish in peace.’’ * 

In this same address Professor Wood stated: ‘‘It may be safely 
asserted that there is not a demand in the country for 1,000 or 
more new professional engineers annually, but the fact that that 
number find useful employment, and that these schools are more 
and more crowded with applicants, shows that this kind of educa- 
tion is growing in popularity. But all of the graduates do not 


* ENGINEERING EpucaTion, Vol. II, p. 21. 
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follow the profession of their school for life’s work. These schools 
have opened new lines of work, and raised the standards of others, 
as well as enlarged the field of engineering. Graduates are found 
in many, if not in all of the other learned professions, and in many 
departments of business. It therefore becomes doubly important 
that this education should be conducted on correct principles; that 
while the subjects for study are those of engineering, they should 
be so handled as to develop the mental powers.’’ * 

Quoting further from this same address, ‘‘This Society is to 
exert an influence, and it is hoped a lasting influence on engineer- 
ing education. Let the foundation be well laid to serve, not only 
the purposes of today, but of the future. Let it be enduring. The 
possibilities of the future are great with hope, and the educated 
engineer is to be one of the important factors in the development 
of the resources of the world. Already the lives of individuals 
and the fortunes of men are at his disposal.’’ t 

Engineering was still concerned chiefly, at this time, with the 
technical activities involved in utilizing the materials and forces 
of nature in structures and machines. The management, execu- 
tive, and economic functions of industry were not yet considered 
to fall within the scope of the engineer’s proper activities, at least 
to any large extent. He was the master of materials and forces 
but was still the servant of industry. 

In the latter part of the nineteenth century and the early part 
of the twentieth century significant developments in industry 
greatly enlarged the responsibilities of the engineer. With the ad- 
vent of labor-saving machinery, of rapid means of transportation 
and communication, of mass production on a large seale, and of the 
use of enormous amounts of power in industrial and domestic ac- 
tivities, the engineer was called upon in an ever increasing degree 
to assume executive and managerial positions and to apply engi- 
neering methods of thought and action to human and administra- 
tive problems as well as to materials and forces. It devolved upon 
him to perfect industrial operations and organization, to eliminate 
friction and antagonism between capital and labor, and to secure 
their effective codperation for maximum production. 

To function satisfactorily in this new field it was necessary for 
the engineer to become a master of men and of industry, as well 
as of materials and forces. He had to make use not only of the 
laws of physics and chemistry, but also of the less tangible and less 
definite laws which govern the behavior of men. He had to ascer- 
tain the fundamental facts underlying social and economic inter- 


* Ibid., p. 24. 
t Ibid., p. 36. 
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ests, as well as mechanical efficiency, and to apply these facts in 
the management of industries. 

The successful work of the engineer in the new field of indus- 
trial management was due in no small measure to the sound funda- 
mental training he had received in the engineering schools in the 
scientific method of approach to his problems, in correct and 
logical thinking, and in the elimination of guess work so far as 
possible, and the substitution for it of accurate knowledge, 
definitely ascertained relationships, and sound judgments and esti- 
mates based upon all the available facts. 

During this period, too, the field of engineering became much 
broader and more complex through new discoveries in the basic 
sciences and new applications of these discoveries, and this led to 
the division, the subdivision, and the re-subdivision of the various 
branches of the field. Civilization became intensely and extensively 
industrialized, while the field of engineering became as broad as 
industry, which is to say, as broad as civilization itself. The work 
of the engineer came to enter into all the daily activities of all 
the people of the civilized world. Engineering and its allied arts 
became the basis of our civilization. 

The growing complexity of the field of engineering and the in- 
creasing demands made upon the engineer demanded a high type 
of technical training that could be secured only by the aid of the 
engineering schools. While in earlier years many men had entered 
the profession without collegiate technical training, and, through 
experience in working with and under the direction of other engi- 
neers and through self-directed study, had learned the essentials 
of the work of the profession, this method of training was no 
longer adequate, and it became generally recognized that collegiate 
engineering training is practically essential for anyone who is to 
secure any considerable degree of success in the work of the pro- 
fession. 

In the recent investigation of engineering education by this 
Society it was found that ‘‘ Forty years ago less than a quarter of 
the members of national engineering societies were college grad- 
uates; to-day more than two thirds of those entering their mem-- 
bership hold college degrees and more than four fifths have had a 
substantial amount of college training.’’* In this connection 
should be noted, however, the further statement, ‘‘ College training 
has become the normal first step to professional standing, but 
engineering education can not be reduced to a scholastic process 
alone. Experience in subordinate capacities under the direction 
and criticism of qualified practitioners is an indispensable part of 
the training of engineers.’’ ¢ 

* Report of the Investigation of Engineering Education, 1923-29, p. 631. 

t Ibid., p. 632. 
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With the assumption of the function of the management of in- 
dustry by the engineer and the increased use of power and of 
automatic and semi-automatic machinery, production of goods of 
all kinds for human consumption was very greatly increased and 
the labor required for unit production was very greatly diminished. 
Increased production had always been the most imperative economic 
need of society, and great numbers of people had always suffered 
want, privation, and hardship because there were not enough goods 
to go around. For many centuries even the bare necessities for 
existence could be obtained by many only at the cost of unremitting 
drudgery and long hours of constant toil. But in recent years the 
engineer has made it possible to produce all kinds of goods, in- 
cluding food, so abundantly that production is now no longer the 
limiting factor in satisfying human wants. As Ralph E. Flanders 
stated in Forum in November 1930, ‘‘The engineer knows—all 
engineers know—that if some omniscient dictator were installed 
as ruler of the United States, they could provide for him raw 
material, machinery, and trained labor sufficient to flood, bury, 
and smother the population in such an avalanche of food, clothing, 
shelter, luxuries, and material refinements as no Utopian dreamer 
in his busiest slumbers has ever conceived.’’ This solving of the 
problems of production has been accomplished as the direct result 
of the application of science to industry, and due credit for it 
must be given to the schools in which engineers have received their 
fundamental training and inspiration. As our own Dean Kimball 
stated recently, ‘‘The growth of engineering education during the 
last seventy-five years has been remarkable, and, in the last analysis, 
the college professor has been mostly responsible for the industrial 
development we now behold.’’ * 

A great deal of nonsense has been spoken and written in recent 
years about the monotony of factory labor, ‘‘the menace of the 
machine,”’ so-called ‘‘technological unemployment,’’ and the sup- 
posed necessity for limiting sharply the hours of labor and of 
throttling further scientific discovery and progress. These very 
machines, the abundant use of power, and the application of scien- 
tifie discoveries, under the direction of the engineer, have relieved 
men of the slavery of want and the drudgery of unremitting toil 
necessary for bare existence and have provided the possibility of, 
but not the necessity for, abundant leisure. So long as there re- 
main human wants that are not satisfied there is no real necessity 
for unemployment. Human wants are insatiable. The satisfac- 
tion of one want only gives rise to others. Provision of the bare 
necessities of life with lessened effort stimulates a desire for simple 
luxuries, and as these are provided they in turn become necessities 


* Mechanical Engineering, January, 1933, p. 7. 
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and more and more wants are developed. We need not fear that 
production has developed or will develop sufficiently to satisfy all 
human wants, and that enforced idleness and privation will be the 
inevitable result. The standard of living will become higher and 
higher as the satisfaction of given wants can be accomplished with 
less and less labor, the only limit being how much of the labor which 
cannot be done by machines we are willing to do for the reward 
this labor will bring. It is only necessary that our economic sys- 
tem be modernized and brought into harmony with the condition 
of plenty provided by abundant production, so that all may have 
a proper share of the goods produced. 

In an effort to bring about fuller realization of the benefits of 
the abundant production now possible, the engineer is now turning 
his attention to the problems of economic distribution of the prod- 
ucts of industry, the control of the operations of industry as a 
whole in a planned economy, and the elimination of business cycles 
and of economic depressions such as the one from which we have 
been suffering for several years. Quoting from the recently pub- 
lished Encyelopedia of the Social Sciences,* ‘‘The principal 
economic surveys in the United States since the war have been 
made under the auspices of and largely by engineers. The Presi- 
dent’s Conference on Unemployment in 1921 was conceived, or- 
ganized, and directed by an engineer, and as an outgrowth of it, 
three national surveys were set up to enlarge the general under- 
standing of our economic system and to stimulate the continuing 
reduction of unemployment, the first, a study of business cycles 
and unemployment; the second, a study of seasonal operations in 
industry ; and the third, a study of recent economic changes. The 
applications of fact finding, the basic factor in the technique of 
engineering, have yielded useful data. The question remains 
whether engineering as a profession will take the next step and 
apply to the social problem the basic factor of design. Will it 
design for industry as an organic whole the same technique of or- 
ganization and management that it has made so effective in indi- 
vidual enterprise ? 

‘Undoubtedly, by a compulsion of economic conditions that 
will eventually be done, but probably not by engineering as an 
organized profession. Individual engineers will of course take an 
important and constructive part.’’ 

Whatever may be the part that is to be played by the engineer 
in the solution of these larger economic problems of industry and 
of society, it is certain that his interest in the solution of these 
problems is very real, and he is now devoting much time and study 
to them. Technical journals and engineering society meetings for 


* Vol. 5, p. 546. 
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several years have been devoted in large part to discussions of 
these problems. The American Engineering Council has already 
made several studies and reports of progress dealing with these 
questions, the latest being on ‘‘ The Balancing of Economic Forces,’’ 
presented early this year. While these economic problems do not 
fall exclusively within the field of the engineer, it would appear that 
his fundamental training in the scientific approach to his prob- 
lems and in clear and logical thought processes, as well as his ex- 
perience in the organization and administration of vast industrial 
enterprises, may well justify the hope that he ean make a very 
considerable contribution to their solution. 

As the engineer comes to play a more and more important part 
in our economic world, it is increasingly important that he be 
thoroughly and adequately trained for the work he is to be called 
upon to do. This training process is not the exclusive function of 
the engineering schools, as has already been pointed out, but the 
work of the engineering schools is a vitally important part of the 
process, and it is of the utmost importance to the economic welfare 
of the country that their work be well done. The character and 
quality of the training and inspiration given the young men in our 
engineering colleges today may vitally affect the industrial and 
economic welfare of our country when these men take over the con- 
trol of industry ten, twenty, or thirty years hence. There is very 
grave danger in the widespread slashing of the financial support 
of engineering colleges which has been so prevalent in recent 
months. The retrenchments in these colleges made necessary by 
the reductions in their funds may result in the quality of this train- 
ing being seriously impaired, with consequent injury to the indus- 
trial and the economic welfare of society in the years to come. It is 
highly important to the continued progress and welfare of this 
country that the engineering schools shall be able to continue to 
function and to function adequately in the following ways: 

1. To attract into the colleges for preparation for work in the 
engineering field a sufficient number of young men of suitable 
mental, moral, and physical qualifications. 

2. To give these young men such thorough undergraduate train- 
ing in mathematics, in the physical sciences, in economics, in engi- 
neering technique, and in the humanities, that they may, with 
suitable post-graduate or post-scholastic training in industry be- 
come qualified for the operation and administration of industries 
and for the control and direction of industrial operations in the 
interests of society. 

3. To give a considerable percentage of engineering graduates 
suitable post-graduate training in more advanced phases of the 
physical sciences, of the technique of engineering, and of indus- 
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trial econcmics, in order to give them a more solid foundation upon 
which to build careers of leadership in industrial and economic af- 
fairs. With the increase in complexity of engineering work, and 
with the extensions that have come in the field of engineering in 
recent years, collegiate post-graduate training is assuming greatly 
increased importance and the numbers of men pursuing such work 
have recently increased enormously. Dr. Walton C. John reports * 
that in 1921-22 there were 368 graduate students in the engineer- 
ing schools of this country, while in 1925-26 there were 1,114 and in 
1930-31, 2,939, an increase of 700 per cent in nine years. 

4. To develop new knowledge in the fields of engineering and 
industrial materials and operations through investigation and re- 
search, and in doing so to train men for research careers in in- 
dustry. This is an extremely important part of the work of engi- 
neering colleges, and one which has been too much neglected. 
Who, for example, can estimate the economic value of the re- 
searches in reinforced concrete by Professor Talbot at the Univer- 
sity of Illinois, or of the training in research methods of Duff 
Abrams, W. .A. Slater, A. R. Lord, F. E. Richart and others while 
they were working under his direction? 

5. To collect, systematize, and prepare for publication in readily 
available form scattered engineering knowledge for the use of engi- 
neering students and practitioners, in text and reference books, 
bulletins, papers for technical societies, and articles in the techni- 
cal press. 

6. To codperate with industries, technical societies, and other 
agencies in providing suitable facilities for that post-scholastic 
training so necessary for the full professional development of 
young graduate engineers. The Engineers’ Council for Profes- 
sional Development is now organizing machinery to provide better 
opportunities for such post-scholastie training, and, in the opinion 
of the speaker, engineering colleges should give much more atten- 
tion and provide much better facilities than they have yet done for 
such education and training of young engineering graduates in 
industry. 

7. To carry on extension activities with the codperation of 
industry in educating industrial workers, and in re-educating for 
new work those who lose their places through technological ad- 
vances and the shifting demands of industry. 

8. To give wide publicity through the popular and semi-techni- 
cal press, the radio, and other mediums to that information and 
knowledge which will help the general public to adjust itself to 
and profit to the largest possible extent by industrial developments, 


* JOURNAL OF ENGINEERING EpucATION, November, 1932, pp. 166 and 169. 





18 FUNCTION OF ENGINEERING SCHOOLS 


such, for example, as the extension of the use of electricity to the 
farms. 

Ours is a technological civilization, dependent to an ever in- 
creasing degree upon college trained engineers. The height to 
which our economic life can be developed, and the very main- 
tenance of our civilization itself, depend very largely upon the 
caliber of the men attracted into the profession of engineering and 
the efficiency and understanding with which they carry on their 
activities. It is the function of the engineering colleges to give 
to young men preparing to enter upon professional work in this 
field the best possible training and inspiration for the difficult and 
important tasks they will be called upon to perform, and to pre- 
pare for their use, while in college and later, in the forms most 
suitable, all the information and data, both new and old, that can 
be provided to help them bring to the people of this country, in 
the greatest. possible measure, the full benefits accruing from the 
application of science and the scientific method to industrial and 
economic problems. 

The engineering colleges, through their graduates, have been re- 
sponsible in a very large measure for the industrial and economic 
advances of the past fifty years and they undoubtedly will be re- 
sponsible in larger measure for those that will be achieved in the 


years to come. 
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MINUTES OF THE COUNCIL MEETING, JUNE 26, 1933 


Present: R. A. Seaton, President, Paul Cloke and H. S. Rogers, 
Vice-Presidents, W. O. Wiley, Treasurer, F. L. Bishop, Secretary, 
L. E. Akeley, C. Frank Allen, W. M. Cobleigh, L. E. Conrad, H. B. 
Dirks, A. M. Dudley, F. L. Eidmann, B. G. Elliott, H. S. Evans, 
W. E. Farnham, Augustin Frigon, A. M. Greene, D. C. Jackson, 
H. S. Jacoby, F. E. Johnson, Morland King, O. M. Leland, J. E. 
McDaniel, A. E. Norton, C. W. Park, G. B. Pegram, A. P. Poor- 
man, A. A. Potter, R. I. Rees, Harry Rubey, R. L. Sackett, G. A. 
Stetson, A. N. Talbot, F. E. Turneaure. (34) 

The Treasurer, W. O.: Wiley, gave the financial report for 
the year 1932-33 which was received and ordered printed. 

The Secretary, F. L. Bishop, reported the activities of the 
Society. This was accepted and ordered printed. 

The Executive Committee recommended that for the next cur- 
rent year, beginning July 1, 1933, the dues for individual members 
be discounted in the amount of 20 per cent when such dues are 
paid prior to January 15, 1934, and that also all dues collectable 
after January 15, 1934, shall be for the full amount. Recom- 
mendation adopted. 

The Director of the 8. P. E. E. Summer School for Teachers of 
Engineering, H. P. Hammond, reported that two successful schools 
had been held last summer—English at the Ohio State University 
and Economics at Stevens Institute of Technology. He also an- 
nounced that there would be a school for teachers of Mining and 
Metallurgy, to be held at the University of Wisconsin following 
the meeting of the Society in Chicago. 

In the absence of the Chairman of the Board of Investigation 
and Coérdination, Chas. F. Scott, who was detained due to an acci- 
dent, Prof. Hammond announced that the Board would sponsor 
a Conference of Administrative Officers of Engineering Colleges 
to be held at the University of Wisconsin, July 2-7; and the 
Secretary made a report for the Board. 

R. I. Rees reported on the relations of this Society with other 
engineering societies. Upon motion Council approved the adop- 
tion of the charter for the Engineers Council for Professional 
Development. 

H. S. Rogers made a report on sections and branches which will 
be published in the JouRNAL. 

H. 8S. Jacoby was elected to be one of the three representatives 
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of this Society on the American Council on Education. The other 
members are L. W. Wallace and F. L. Bishop. 

Council authorized the retiring President, R. A. Seaton, to 
appoint a committee on instructional standards to study standards 
of instructional conditions, particularly those applicable to sizes 
of sections and to teaching loads. President Seaton appointed H. 
S. Rogers, Chairman, H. P. Hammond, W. C. John, Morland King 
and H. H. Jordan. 

Invitations to meet in 1934 were received from Cornell Uni- 
versity, Massachusetts Institute of Technology, Georgia School of 
Technology, University of Wisconsin, Rensselaer Polytechnic Insti- 
tute, and all the engineering schools in New York City. Council 
voted to hold the 1934 meeting at Cornell University. 

An invitation was read from the Texas Section of the Society 
inviting the Society to meet in Texas in 1936, their Centennial 
Year. 

An invitation from Technocracy, Inc., to attend its meetings in 
Chicago was received and appreciation expressed for the informa- 
tion. 

A letter from the Metropolitan United Front Committee was 
referred to the Executive Committee for action and the Council 
advised the Committee that we should take no definite stand in the 
matter. 

Dean L. E. Akeley reported that the College of Engineering of 
the University of South Dakota had been discontinued by political 
action. This matter was referred to the Executive Committee in 
order that it may confer with the American Association of Uni- 
versity Professors if it deems it advisable. 

The following were elected to membership in the Society: 


CasBerG, Cart H., Professor of Mechanical Engineering, University of Ilinois, 
Urbana, Iil. 

Dimick, CHESTER E., Professor of Mathematics, Coast Guard Academy, New 
London, Conn. 

GusE, CLARENCE E., Instructor in Applied Electricity, Junior College, Los 
Angeles, Calif. 

Ham, C. W., Professor of Machine Design, University of Illinois, Urbana, IIl. 

HENDRICKS, WALTER, Professor and Head, English Department, Armour Insti- 
tute of Technology, Chicago, Ill. 

MeEapowcrorT, ALLAN J., Instructor in Engineering, Canal Zone Junior Col- 
lege, Balboa Heights, Canal Zone. 

Miuuiean, WILLIAM E., Assistant Professor of Metallurgy, Yale University, 
New Haven, Conn. 

Srraiton, A. W., Assistant Professor of Engineering, Texas College of Arts 
and Industries, Kingsville, Texas. 
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The following budget was adopted for 1933-34: 
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Receipts 
ee $ 7,200.00 
IE oss ia: d munch noes apoiaeiah 1,800.00 $ 9,000.00 
EAs Aa ae ee reer ret resol 500.00 
PI ig oda Wiieiinchs arists SX ons ba bp Siew wren shae'eb 5 tee 1,500.00 
MN is 5 hia ahs iy a Wnlsie sa ose e we Oe kn G > be om 3.4 ae eT eee 200.00 
Ee ar ar aes SR ere mr OD EM gee ere 550.00 
$11,750.00 
Disbursements 
RE NEED Sa hae king Sn eas So So esield dae eon ve $ 475.00 
Be ere ere rrr ret reer rie 5,000.00 
ri acc de e086 op-ke ee Aone ke 75.00 
ee ee re 1,200.00 
EE EE hae occ bnew dae eoeseed sent 3,300.00 
Postage, telegraph and telephone .................... 250.00 
INS Bon oo hina Go «Stk ES, ere Hig) aS HO 225.00 
ES rh N ooh sisee oe andor ns a dioe anew wn aee 100.00 
Reni a Sane ta ek tibiae a an 0-954 < ase siowiad mmale 350.00 
a EE WED 55:05 seed ss ccosteees scenes 500.00 11,475.00 
Pe NII 56.5: i020: ards bn 0 Se see ans a. Son aae ee $ 275.00 


F. L. Bisnop, Secretary. 





MINUTES OF THE FORTIETH ANNIVERSARY MEETING 
AND THE FORTY-FIRST ANNUAL MEETING OF THE 
SOCIETY FOR THE PROMOTION OF ENGINEERING 
EDUCATION, CHICAGO, ILL., JUNE 26-30, 1933 


The fortieth anniversary meeting and the forty-first annual 
meeting of the Society for the Promotion of Engineering was held 
in the Stevens Hotel, Chicago, Ill., June 26-30, 1933. Armour 
Institute of Technology was host to the Society for this meeting. 
There were 612 members and guests registered. 

On Monday morning, June 26, there was a conference on 
English and Miss Sada A. Harbarger, Chairman of the Committee 
on English, was chairman. The following program was presented : 
‘Methods for Increasing Effectiveness of English Composition,’’ 
by Walter Hendricks, discussion leaders: Jos. A. Ayers, Robt. L. 
Blair, C. F. DeLaBarre ; ‘‘Tests for Acceptable and Reliable Habits 
of Writing,’’ by John M. Stalnaker, discussion leader, W. W. Hat- 
field. 

In the afternoon the teachers of English held a symposium on 
Developing Reading Habits. The leaders were T. J. Donahue, W. 
R. Dumble, J. R. Lowe, and A. H. Townsend. H. L. Creek read a 
paper on the ‘‘Scope and Type of the English Teacher’s Service.’’ 

The Division of Codperative Engineering Education met the 
same afternoon with A. R. Cullimore presiding. ‘‘The Effect of 
the Present Economic Dislocation on our Codperative Program’’ 
was presented by Geo. W. Burns, and W. H. Timbie told ‘‘How 
Massachusetts Institute of Technology Has Handled the Codpera- 
tive Course During this Situation.’’ 

The Division of Drawing and the teachers of English met at 
dinner that evening and the following program was carried out: 
‘‘Tllustrations of the Engineering Reports,’’ by Thos. E. French; 
‘Writing and Illustrating Engineering Material from the Sales 
and Publicity Viewpoint,’’ by Ralph Leavensworth; ‘‘English of 
the Engineering Reports,’’ by J. Raleigh Nelson. 

Members of the Council and their wives were guests of Armour 
Institute of Technology at dinner at the Chicago Woman’s Club. 

The first business session was held at nine o’clock Tuesday morn- 
ing, June 27, with R. A. Seaton, President of the Society, in the 
chair. Willard E. Hotchkiss, President of Armour Institute of 
Technology, welcomed the Society and delivered an address on the 
‘Function of Engineering Schools in the Social Life of the Com- 
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munity.’’ Vice-President Paul Cloke took the chair while Presi- 
dent Seaton gave his presidential address, ‘‘ Function of Engineer- 
ing Schools in the Economic Life of the Country.’’ This was fol- 
lowed by W. E. Wickenden on the ‘‘Effect of its Engineering 
Schools on the Economie Life of Europe,’’ and by A. N. Talbot 
on the ‘‘Origin of the Society.’’ The Treasurer, W. O. Wiley, pre- 
sented his report which was accepted, and the Secretary, F. L. 
Bishop, gave his report which was also accepted. 

Tuesday afternoon was devoted to the following conferences : 

Coéperative Engineering Education. A. R. Cullimore, Chairman. 

Coéperative Work as a Laboratory for Industrial Management 
for Personnel Problems and Problems in Human Relations; 
Some Suggested Forms of Technique. H. H. Metzenheim, 
Fred E. Ayer, Robert C. Disque, B. M. Brigman, E. H. Flath, 
S. Fishman. 

Mechanics. A. E. Norton, Chairman. 

Advanced and Graduate Study of Mechanics: Demands of In- 
dustry for Engineers with Better Understanding of Mechanics. 
G. M. Eaton. 

What Shall We Do with Graduate Students? J. P. Den Hartog. 

Demonstrations of Models Showing Vibration and Other 
Phenomena of Dynamics. J. G. Baker. 

Joint meeting of the Division of Drawing and the Division of 
Orientation and Engineering Problems: ‘‘A Codérdinated First 
Year Course in Engineering,’’ E. R. Wilcox; ‘‘ Advantages and 
Disadvantages of a Codrdinated First Year Course,’’ F. C. Dana; 
‘*General Réle of Geometry in the Physical Sciences,’’ F. W. Bubb; 
‘‘Orientation Program at Purdue University,’’ Justis Rising. 

Joint meeting, Committee on Industrial Engineering and the 
Society of Industrial Engineers: ‘‘Place and Seope of Industrial 
Engineering in the College Curriculum,’’ F. V. Larkin, Paul T. 
Norton, Dexter S. Kimball, Willard E. Hotchkiss. 

The Society was the guest of Armour Institute of Technology 
at a smoker on Tuesday evening. 

Wednesday, June 28, was Engineers’ Day at the Century of. 
Progress Exposition. Formal exercises were held in Soldier Field 
Stadium in the morning and Juan de la Cierva was presented with 
the Daniel Guggenheim Medal by the American Society of 
Mechanical Engineers for development of the theory and practice 
of the autogiro. The remainder of the day was spent in individ- 
ual inspection of the Exposition. - 

In the evening a joint banquet was held at the Stevens Hotel 
and participated in by all of the engineering societies. The speak- 
ers were Edward J. Mehren and Karl T. Compton. 
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The second business session was opened by Vice-President H. 
S. Rogers on Thursday morning at nine o’clock. R. I. Rees, Chair- 
man of our Committee, presented a report on the Engineers Coun- 
cil for Professional Development. ‘‘Change in Attitude of the 
Profession to Engineering Schools’’ was presented by A. S. Langs- 
dorf, and ‘‘Interechange of Faculties of Engineering Schools’’ by 
D. C. Jackson. The latter was discussed by D. S. Anderson, J. W. 
Barker, O. J. Ferguson, H. S. Rogers, and G. C. Shaad. Wm. T. 
Magruder showed the Comparison of Present Curricula with Cur- 
ricula in 1908. 

On Thursday afternoon the following conferences were held: 


Round Table on Junior Colleges. Walter B. Jones, Chairman. 
Coéperative Engineering Education. A. R. Cullimore, Chairman. 
Benefit of Codperative Experience from Radio and Public Serv- 
ice Employment to Electrical Engineering Students. H. B. 
Duling. 
Symposium: Value of Operation and Maintenance Work in the 
Coédperative Program, led by C. C. Winn. 
Some Experiences with Operation and Maintenance Jobs in In- 
dustrial Work. Frank J. Oliver. 
Mechanical Engineering. B. M. Brigman, Chairman. 
The Mechanical Engineering Course. J. R. DuPriest. 
Course in the Mechanics of Fluids. H. L. Mason. 
-Machine Design, F. L. Eidmann, Chairman. 
Can Inventive Ability Be Developed by a Course in Mechanical 
Invention? Geo. M. Bartlett. 
Sections and Branches, H. 8. Rogers, Chairman. 
History of the Organization of Sections and Branches. Chas. F. 
Scott. 
Purpose, Function, Organization and Promotion of Sections and 
Branches. H. S. Rogers. 
Coérdinating the Sections with the National Society. R. A. 
Seaton. 
Program Planning for Sections and Branches. D. S. Kimball. 
Round table discussion. 


On Thursday evening the annual dinner of the Society was 
held in the Tower Ball Room of the Stevens Hotel and the charter 
members were the honored guests of the Society. Each of the fol- 
lowing was presented with a certificate of honor: William Sleeper 
Aldrich, Calvin Frank Allen, Lester Paige Breckenridge, William 
Hubert Burr, Mortimer Elwyn Cooley, William Henry Creighton, 
Fred Eugene Foss, Frederick Ernest Giesecke, Ozni Porter Hood, 
Leander Miller Hoskins, Dugald Caleb Jackson, Davis Schenck 
Jacobus, William Thomas Magruder, Charles David Marx, Dwight 








In 
ME 
HI 
IN‘ 


In 


Iu 








MINUTES OF MEETING 25 


Porter, Louis Ehrhart Reber, Palmer Chamberlaine Ricketts, Rob- 
ert Lemuel Sackett, Arthur Newell Talbot, John Alexander Low 
Waddell, Sylvester Niles Williams. 

President Seaton: Attention has already been called a number 
of times during this convention to the fact that we are celebrating 
our fortieth birthday anniversary, the Society having been or- 
ganized in this city at the Columbian Exposition forty years ago. 

On such an occeasion it seems fitting that tribute should be 
paid to the enterprising and far-sighted men who organized the 
Society so long ago. At an informal meeting held in Washington 
in November, the officers of the Society were requested to prepare 
a special certificate of honor to be presented to the charter members 
at this meeting. Such a certificate has been prepared and it reads 
as follows: 


THE 


SOCIETY FOR THE PROMOTION OF ENGINEERING 
EDUCATION 


1893-1933 


HAS AWARDED THIS 


Certificate of Honor 


TO 


CHARTER MEMBER 


In Appreciation or His FORTY YEARS OF VALUABLE SERVICE AS A LOYAL 
MEMBER, FRIEND, AND ZEALOUS CO-WORKER AND IN RECOGNITION OF 
HIS SUBSTANTIAL CONTRIBUTIONS TO THE DEVELOPMENT OF ENGINEER- 
ING EDUCATION AND THE PROGRESS OF THIS SocIETY. 


In Testimony WHEREOF WE HAVE HERETO SET OUR HANDS AND HAVE 
CAUSED THE SEAL OF THE SOCIETY TO BE AFFIXED AT CHICAGO, 
ILLINOIS, THIS TWENTY-NINTH DAY OF JUNE, 1933. 


R. A. SEATON 
President 

S 
[Seal] F. L. BisHop 
Secretary 
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We are honored, indeed, that of the twenty-one surviving 
charter members ten are present this evening in person, and we 
trust that all of them are with us in spirit. Letters have been re- 
ceived from a number of those who, because of the infirmities of 
age, or the pressure of other duties, are unable to be present, and I 
shall read some extracts from these letters. 

From William Aldrich: ‘‘I regret exceedingly not being able 
to attend the fortieth meeting of the Society for the Promotion of 
Engineering Education, and the reunion of its charter members. 
I wish for the Society continuous development of its aim and scope 
in its permanent contribution to the cultural, the scientific, the 
technical, and the professional, toward the utilization of the forces 
and resources of nature for the comfort and convenience of man.’’ 

From L. P. Breckenridge: ‘‘I am sorry indeed that I cannot be 
in Chicago for the meeting of the Society. I shall be interested to 
read anything concerning the early history of the Society. I re- 
member some of it, but no doubt Professor Talbot will get together 
the material, and it will be accurate as well as interesting. Give 
my friends my kindest regards.’’ 

From M. E. Cooley, after expressing his regret that he could 
not be here: ‘‘Even otherwise I doubt if I could attend, for I am 
tired. My chief desire seems to be to find some snug retreat far 
from the madding crowd, a favorite pool where when I toss in a 
pebble, the red fins crisscrossing flash crimson traceries of lacey 
network on the surface. When you have a chance, try some poetic 
fancies on some of the hardened old sinners with whom I have 
been pals for many years.’’ 

From L. M. Hoskins: ‘‘The meetings in 1893 which led to the 
founding of the Society I remember with much pleasure and I 
regret my inability to renew the pleasure by attending the fortieth 
anniversary meeting. Please assure the officers of the Society of 
my sincere appreciation of the honor which is being extended to 
the founding members.”’ 

From Dwight Porter: ‘‘I cannot refrain, however, from strongly 
congratulating the active members of the Society upon the growth 
in membership and usefulness to the teaching profession that have 
resulted from their efforts.’’ 

Certificates will be mailed to those charter members unable to 
be here tonight. 

I shall now take pleasure in presenting the certificates to those 
who are here, if Secretary Bishop will conduct them to me as I eal] 
their names. I regret that we shall not have time to have an ad- 
dress from each of them, but I hope each of them will say just a 
few words of greeting to the members of the Society. 

C. Frank Allen: Thank you, and the Society, very much. 
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I have a great appreciation of the kindnesses and the honors that 
the Society has conferred upon me in the past. 

Fred. E. Foss: Thank you very much. 

Ozni P. Hood: Although I left a formal classroom some twenty- 
two years ago to enter government service, I find the characteristics 
that Dean Kimball mentioned are needed in government service, 
especially, at this time, a sense of humor. 

William T,. Magruder: I might add that I was also a member 
of the Mechanical Engineering Teachers’ Association founded by 
my predecessor at Ohio State University, Professor Stillman W. 
Robinson, in 1891. 

Palmer Chamberlain Ricketts: Thank you. 

Robert L. Sackett: One of my most cherished memories is of 
the men who were responsible for founding this Society. They 
were of great assistance to me, a young teacher, through the ad- 
dresses which they gave. I do not recall these addresses. I can 
find them in the proceedings of the Society. I recall their personal 
interest in the young people coming on, and the fine, inspiring char- 
acter of these stalwarts who helped to make the Society. 

Arthur N. Talbot: I made my speech last Tuesday, but I may 
add that the occasion of the formation of this Society forty years 
ago was to me a great event. It gave me an opportunity to meet 
and know these many man who were my seniors then, and whom I 
have looked up to and respected ever since. 

John A. L. Waddell: One of the great satisfactions of my life 
has been in connection with this Society. When I joined as a 
charter member, I had taught engineering for six vears, and I 
knew I would never teach it again because I had gotten into a 
large practice. But I wanted to keep in touch with engineering 
education, and I have done so ever since through this Society, some- 
times by criticism that some of you did not like, but I wanted to see 
the profession advance. This very day I delivered a lecture to a 
very small group of people in the Hall of Science on ‘‘The Ad- 
vancement of the Engineering Profession.’’ 

Sylvester N. Williams: I very much enjoyed the address of my 
honored Professor of Cornell University, and I heartily join in the. 
invitation to come there next year and renew your acquaintance 
with us, as far as it may be convenient to do so. 

I can only express my very high appreciation of all the in- 
fluences which were showered upon me from the time I entered 
Cornell University in 1868 as a freshman up to the present time. 
It is my great pleasure to make a pilgrimage there every year, 
commencing with 1916, and I hope to see you there next year, God 
willing. 

President Seaton: Mr. Williams, we hope that you and all of 
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these other charter members will make pilgrimages to the meetings 
of the Society each year hereafter. 

‘‘The Personalities of Engineering Educators’’ was given by 
Dexter S. Kimball, who spoke eloquently from his long experience 
with education and with educational teachers. He stressed the 
personalities of the men who teach the subjects because they affect 
us more than the courses taught. To him a great teacher is one 
who has scholarship, power of expression and particularly the 
power to illustrate, power to inspire, fairness to students, humor, 
appearance and character. He emphasized the necessity of care- 
ful selection of men to occupy places on our faculties. He said, 
‘‘A great university community consists of a board of trustees, of 
the faculty, of the students in college, and of the alumni. One of 
the finest things that can come to any man is to be taken into one 
of these great families. It ought to be difficult for him to get in 
and just as difficult for him to get out.’’ 

O. W. Eshbach, Chairman of the Committee on Lamme Award, 
presented the report of that committee. The Lamme Medal is 
given each year to the chosen technical teacher for accomplishment 
in technical teaching or actual advancement of the art of technical 
training. The sixth medal was awarded to a man ‘‘who when that 
little beam of light that started the Century of Progress Exposi- 
tion left the planet, Arcturus, entered upon an engineering career— 
Dexter Simpson Kimball.’’ Responding to the award, Dean Kim- 
ball said, ‘‘I should be much less than human if I do not feel this 
honor very greatly and I am very greatly touched. We find com- 
fort in some things that come to us and make us happy but there is 
nothing that comes to a man that makes him feel so good as the 
approval of his own co-workers. To be told by the other fellow 
that you have done a good job is worth a very great deal indeed. 
I am greated touched and I accept the medal very humbly and 
very gratefully.’’ 

C. Frank Allen, Chairman of the Nominating Committee, pre- 
sented the following officers for 1933-34. Upon motion the Secre- 
tary cast the unanimous vote of the Society for them: 


For President: W. E. Wickenden, Case School of Applied Science. 

For Vice-Presidents: F. V. Larkin, Lehigh University; B. M. 
Brigman, University of Louisville. 

For Secretary: F. L. Bishop, University of Pittsburgh. 

For Treasurer: W. O. Wiley, John Wiley & Sons, Inc., New York 
City. 

For elective members of Council: Fred E. Ayer, University of 
Akron; Karl T. Compton, Massachusetts Institute of Tech- 
nology; J. B. Finnegan, Armour Institute of Technology; W. 
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N. Gladson, University of Arkansas; B. R. Van Leer, Univer- 
sity of Florida; H. B. Walker, University of California; C. H. 
Willis, Princeton University. 


President-elect Wickenden was escorted to the chair by Past 
Presidents Turneaure and Sackett. In response to his introduc- 
tion by President Seaton, Dr. Wickenden said: ‘‘ During the com- 
ing year, I hope to be as assiduous in the affairs of the Society as 
my predecessor, Dean Seaton. 

‘‘T must pay my tribute of affection and esteem to these charter 
members we have with us tonight. Surely, they builded more 
wisely than they knew, when they knit and welded engineering 
teachers together with these bonds of solidarity. My own active 
interest in the Society is a matter of the last ten years, and it has 
been a source of the greatest interest and appreciation to see the 
increasing degree to which engineering educators among all groups 
in the realm of higher education have demonstrated their capacity 
for working together. We are today far better fortified in the 
defense of our organization and methods of education than any 
other undergraduate division, and in a far stronger position to 
assert and defend our capacity to train and develop our successors 
than our colleagues who have been less active than we in the pur- 
suit of their common interests. ‘ 

‘‘It has been my privilege during the past year, in association 
with representatives from other fields of higher education, who have 
studied the problem of improving college teaching, to learn some- 
thing of the esteem in which this organization is held, and of the 
growing recognition of its active service, not only to engineering 
education, but to the entire field of higher education itself. The 
time has gone by when we needed to defend engineering education, 
and the time is at hand when we should commend it to our asso- 
ciates.’’ 

The third business session was opened by Vice-President Paul 
Cloke on Friday, June 30, and the following program followed: 
‘*Post-Graduation Education for Engineering Graduates,’’ V. M. 
Faires ; ‘‘ Application of Educational Philosophy to the Educational 
Process in a Professional Engineering Course,’’ R. S. Sweigert; 
‘‘Promotion of Engineering Education during the past Forty 
Years,’’ H. P. Hammond; ‘‘Engineering Aptitudes,’’ Clair V. 
Mann; ‘‘ Vocational Guidance in Engineering Lines,’’ J. A. L. 
Waddell; and reports of committees. 

The following resolutions were adopted: 

This, the 40th Anniversary Meeting of the Society for the Promotion 
of Engineering Education, has assisted in marking an epoch in engineer- 
ing service to the nation, and the contributions of many individuals and 
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organizations to the success of this meeting stand out as real services to 
the Society. We have learned to depend upon our President, Secretary, 
and their assisting officers for worth-while annual meetings and upon that 
group of devoted members who always contribute of their time and talents 
to make the programs instructive and inspirational. These efforts in our 
behalf we accept as the substance of our Society. 

In addition to these services, rendered by members of our immediate 
family, we desire to recognize others which relate specifically to this meet- 
ing, and therefore, 

We wish to express our appreciation to Armour Institute of Technology 
for the profitable week we have spent here in Chicago and to President 
W. E. Hotchkiss, Professor J. B. Finnegan, and members of its faculty 
for personal services which they have so generously given in the program 
of the meeting and in the details of our entertainment. 

We wish further to express our appreciation to the officers of the 
Western Society of Engineers who conceived and executed the plan by 
which we and other engineering societies and organizations could be 
together this week and enjoy each other’s meetings. 

. We wish also to express our indebtedness for the inspiration we have 
received by having with us at this meeting such a large proportion of our 
living charter members. 

And further, we wish to express our appreciation to the MeGraw-Hill 
Book Company for publishing in such convenient form and furnishing 
us without charge the attendance list of this 40th anniversary meeting of 
the Society. 

And also, we wish to express our appreciation to the management of 
the Stevens Hotel for its generosity in providing us with meeting rooms 
and other services with careful consideration to our convenience but with- 
out cost to the Society. 

W. M. CosieicyH, 

F. L. Empmann, 

H. H. Jorpan, 

G. W. Case, Chairman 


The meeting of the Institutional Division was held on Friday 
afternoon, Paul Cloke, Chairman. ‘‘New Opportunities for Tech- 
nical and Engineering Graduates’’ was presented by Frank B. 
Jewett; ‘‘New Trends in Engineering College Curricula and En- 
rollments in the Light of the Present-Day Conditions,’’ by Robert 
H. Spahr. Paul Cloke described the General Course in Engineer- 
ing introduced at the University of Maine three years ago. 

The Society has the following committees from Armour Insti- 
tute of Technology to thank for the success of our meetings in 
Chicago. 

General Committee: J. B. Finnegan, Chairman, W. W. Colvert, 
E. H. Freeman, E. C. Grafton, H. T. Heald, W. C. Krathwohl, 
Harry McCormack, J. F. Mangold, J. J. Schommer, A. W. Sear, 
S. M. Spears, J. S. Thompson, C. A. Tibbals, S. E. Winston. 
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Reception: C. E. Paul, Chairman, Herbert Ensz, R. J. Foster, 
E. H. Freeman, W. H. Seegrist, C. R. Swineford. 

Registration: W. E. Kelly, Chairman, R. M. Cunningham, Jr., 
C. A. Nash. 

Meetings and Entertainment: S. E. Winston, Chairman, C. E. 
Paul, C. A. Nash. 

Women’s Reception and Entertainment: Mrs. E. H. Freeman, 
Chairman, Mrs. W. M. Davis, Mrs. J. B. Finnegan, Mrs. E. E. Gill, 
Mrs. H. T. Heald, Mrs. W. E. Hotchkiss, Mrs. W. E. Kelly, Mrs. 
W. C. Krathwohl, Mrs. J. F. Mangold, Mrs. D. P. Moreton, Mrs. 
C. A. Nash, Mrs. C. E. Paul, Mrs. D. E. Richardson, Mrs. G. L. 
Scherger, Mrs. W. H. Seegrist, Mrs. C. R. Swineford, Mrs. V. B. 
Teach, Mrs. J. S. Thompson, Mrs. G. M. Wilcox. 

The 1933 meeting adjourned to meet at Cornell University, 
Ithaca, N. Y., in June, 1934, the dates to be selected later. 

F. L. Bisuop, Secretary. 
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STATEMENT oF CASH ACCOUNT 
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Batance om Hanp—Joune 20, 1932 2.0... cccccccsccccccccsccece $ 570.92 
RECEIPTS: 
IN © co pratna ath Sate AS aid iecvire wise, ooo. wit ee om $ 9,237.49 
I es lncan iid sad on fuk 55 4s 054s hve ewes x 457.50 
EO ee Pee Cee ee ee Tee 169.80 
IND 5 Ges SAS o sccsn saves tee eweess 975.10 
Et ee a ee eee eee ee ee 1,265.95 
Interest on Daily Bank Balances .................. 53.97 
Refund—Lamme Award Fund ................-.+- 18.43 12,178.24 
ale aR ieee” iP araR semanenie ae Ee PE $12,749.16 
DISBURSEMENTS : 
a 5. wwicielcu os peeve cewispere $ 4,006.13 
I fo alg oh os w.4 9 46 <'oy oe 4 ieee wasn 420.47 
ee Ds eee eae eee Tee 1,200.00 
Balarics—Beeretary’s ONCE 22... .ccccccccscccceees 3,300.00 
Traveling Expenses—Secretary’s Office ............ 307.49 
Printing, Postage and Office Supplies, ete. ......... 729.17 
Expenses—Oregon Meeting, 1932 .................. 874.56 
Expenses, Chicago Meeting, 1933 .................. 57.34 
Dues—American Council on Education ............. 100.00 
Dues—American Engineering Council .............. 250.00 11,245.16 
PA GS TRAN — TOME TD, FOGG ooo. oib 6. oc ciccessvcsescviveses $ 1,504.00 


Note—In addition to the above balance, there is on deposit at the Forbes 
National Bank, Pittsburgh, Pa., in Savings Account No. 3809 the amount of 


$6,000.00 with interest of $516.85 to June 1, 1933. 
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SoclIETY FOR THE PROMOTION OF ENGINEERING EDUCATION 
INCOME AND EXPENSE STATEMENT 


For the Year Ending June 15, 1933 


EXPENSE 

I  s ciga'y wus cece ns ca EWEN ONSRET DON OS SORE EES $ 4,456.13 
og ko Ee ee rer ree ee Pee mr ry 420.47 
errr eee eee 1,062.82 
NB ee Pere Pe ere ee eee 1,200.00 
ee, CONN ID sins bceuis cncecesevecesccecssvsss ces 3,300.00 
Printing, Postage and Office Supplies ................cccccccces 729.17 
Traveling Expenses—Secretary’s Office ................02eeeee- 307.49 
Dues—American Council on Education ................0eeeeee0s 100.00 
Dues—American Engineering Council ................-.220e000- 250.00 

$11,826.08 
edo a wink be iden dS PN We Rem SS dea Ge CoNEe 271.37 

$12,097.45 

. INCOME 

ak cer ail eg a raha eibnekg ugigh annie eas aie ime ae $ 9,089.99 
ee Se CAs Swaigisg Ra oa PR ble wale Rete OREM aE ee eee 457.50 
NS re aE Pee Yh eee tee 567.50 
ee a Said ds gate 6.4 pe ee wih ae eae BO Shika BO aME EN 1,329.70 
NE BEN EOE TE OLE E EL TEE ET TE TROT DO 407.60 
Oe SE on 6s ois i555 pcs cd scecsccsuassiowteos 245.16 

$12,097.45 


SoclETyY FOR THE PROMOTION OF ENGINEERING EDUCATION 
BALANCE SHEET 


JUNE 15, 1933 


ASSETS 

Cash: 

Re di dinbns coisa td oun a ca eal een Rawite sn Rie $ 1,504.00 

I iinciis: 6p wisn’ Sve cobb eens geelne emo asais 300.00 

kb... #,. seer een eee 724.69 

Ey Te HE 9 Sik og) 5:05:08 RAK < devin ac canwnen 262.77 $ 2,791.46 
Savings Account: 

Forbes National Bank—No. 3809 ................ceeecceeces 6,516.85 
Securities: 

tt IE NE isos cbc ee causes shes ssee best es euans 5,000.00 
Prepaid Expenses—Chicago Meeting, 1933 ..................... 57.34 


RN Soe ciiawy eas kvatys sasGerabeeseg es ss seen se cewsduyee 1.00 
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Accounts Receivable: 


EE INE 0-0. 16.5.9 2g veers tare Ww pe eecals's Smelnigon $ 240.00 
Ete d fected cs aca cawin oisd'e-<-3 eal enioetee 240.82 
RE ach cob oanedaeeioaneeee 1,000.00 1,480.82 
Furniture and Office Equipment (Estimated) .................-- 100.00 
$15,947.47 
LIABILITIES 
I OI 56 5 Se Sonsini 0a Sao oo abi ReeleSobiewnes $ 724.69 
I II ci 5. she pa. 5b osVib @ saab ld nw + pee aa Cee O 5,262.77 
I I aos. oid as are Monel ek da wie SOM ee ag Oddie 169.80 
EN 6p pci ade 4 x du Veirapaten Keer Sead Gem Sewn s 450.00 
Surplus Account: 
Re ee $ 9,538.34 
Less—Adjustment to reduce inventory to Book Value 
EME Lib. aU et du aoa sitet voe9ie ean od Sua ow ne eer 469.50 
Revised Surplus at July 1, 1932 ..... 0... ccc cee cece $ 9,068.84 
ST NE MEU aig Sone a Se gvig wie Eee s'd0.8'e0r4 ats 271.37 9,340.21 
$15,947.47 
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REPORT OF SECRETARY, 1932-33 


F. L. BISHOP 


This is the fortieth anniversary meeting and the forty-first 
meeting of this Society. It is proper at this time that attention 
should be given to the development and the history of the Society 
and its members. This is provided for first by presenting to the 
charter members certificates of honor, and by three addresses, 
‘Origin of the Society’’ by A. N. Talbot, a charter member; ‘‘ The 
Promotion of Engineering Education during the Past Forty 
Years’’ by H. P. Hammond; and ‘‘Personalities of Engineering 
Edueators’’ by Dexter S. Kimball. These three addresses will 
cover the history of this Society during its forty years of existence. 
Consequently, the Secretary is omitting from his report material 
pertaining to the history of the Society. 

This is the first time since 1909 that the annual meeting of this 
Society has been held outside of an educational institution. We are 
greatly indebted to Armour Institute of Technology which is our 
official host on this occasion and especially to Professor J. B. Fin- 
negan for handling the difficult details in the preparation of the 
meeting. 

It seems pertinent, due to the period of depression which we 
have been passing through, to state briefly the condition of the 
Society. 

The Society has suffered, during the past year, a loss in mem- 
bership of 34 or 1.4 per cent. The membership at the present time 
is composed of 2,265 individual members and 120 institutional mem- 
bers, making a total of 2,385. 

The Treasurer’s report shows that after all bills are paid there 
will be a small surplus on the year’s operations. 

None of the activities of the Society has been curtailed and 
some have been extended, notably sections and branches. 

Such in brief is the status of the Society. 

President Seaton appointed a Membership Committee early in 
the academic year of which the Secretary was chairman and one 
member was selected from each institution. The individual mem- 
bers of this Committee worked energetically and added 133 new 
members, two of which are institutional.. There were 167 names 
removed from the rolls of the Society—15 deaths, 23 dropped, 127 
resigned including three institutions. 

Most members of this Society will receive a decreased salary 
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for the coming year. Some of the reductions in salary will be 
drastic. In view of this condition and in view of the need of the 
members for the Society, the Executive Committee will recom- 
mend to the Council that it offer to individual members a twenty 
per cent discount on all bills for dues paid on or before January 
15, 1934. In other words, the individual member will be billed for 
$5.00 but will pay only $4.00 if such bill is paid on or before 
January 15, 1934. 

The Institutional Division is becoming an effective part of this 
organization. Vice-President Cloke has given this matter a great 
deal of thought and consideration during the past year resulting 
in a well planned meeting of the institutional delegates. It is 
quite proper.that this should end the regular sessions of the So- 
ciety and be preliminary to the conference of administrative offi- 
cers the following week at the University of Wisconsin. Un- 
doubtedly some of the results of this conference will be referred 
to the Institutional Division for action. 

Vice-President Rogers will make a report on sections and 
branches. This phase of the Society’s work has been greatly de- 
veloped during the past two years under the leadership of Dean 
Seaton and Dean Rogers. The country is now divided into geo- 
graphical units so that practically all the institutions in the coun- 
try are included in sections. Attendance at the sectional meetings 
last year, according to the Secretary’s records, was 807. Attend- 
ance at some of these meetings is as large as the attendance used 
to be a few years ago at the annual meeting of the Society. Presi- 
dent Seaton was able to attend many of these sectional meetings 
as widely separated as that of the Pacific Southwest Section, the 
Ohio Section, and the Texas Section. I believe sectional meetings 
is one of the most successful methods for the promotion of engi- 
neering education. Not only do the individual members receive 
benefits but it is developing a harmonious spirit among institu- 
tions. 

We have been able to continue the summer schools for engi- 
neering teachers this year through grants received from the Car- 
negie Corporation and the Engineering Foundation. These schools 
since their inception have been under the able leadership of Dr. 
H. P. Hammond, who will present a report to the Council. We 
are carrying out this year a plan which has been under consider- 
ation since the first summer schools were authorized, namely, a 
conference of administrative officers of engineering colleges. The 
summer school for teachers of mining and metallurgy will be held 
at the University of Wisconsin. The Society is greatly indebted 
to Dean F. E. Turneaure and to the University of Wisconsin for 
serving as hosts to both of these conferences. 
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The Board of Investigation and Coérdination is ending ten 
years of creative work. The inspiration which this Board has 
given during its life has been of very material benefit to engineer- 
ing schools. Much credit is due to the members of the Board and 
to the staff, but credit is also due to those engineering educators 
who, prior to the organization of the Board, studied the conditions 
which engineering schools were encountering and so brought about 
the creation of the Board. We might almost add that the founda- 
tion of this Board was laid in 1893 when these men, whom we are 
honoring at this fortieth anniversary meeting, organized the So- 
ciety. For thirty years, the members labored with their problems 
through committees of the Society. Much was accomplished 
through committees but the greatest accomplishment lay in the 
fact that engineering educators themselves had created an organiza- 
tion which, through its work, secured that recognition which was 
essential in securing the funds to carry on the work of the Board, 
and also recognition of the fact that an investigation of engineer- 
ing education could be carried on through the schools themselves 
by a central body directing only this phase of the Society’s activi- 
ties. The Society is indeed fortunate in having Professor Charles 
F. Seott as chairman of this Board since its inception. 

Despite the unsettled conditions existing in many engineering 
colleges the committee work of the Society has not suffered. The 
members of the different committees have worked as energetically 
as before. Many of the committees have alrady outlined their work 
for the coming year. A number are planning for luncheon and 
dinner conferences during this meeting. 

At the informal meeting of this Society held in Washington at 
the time of the meeting of the Land Grant College Association last 
November, one of the main topics of discussion was the Engineers 
Council for Professional Development. The organization of this 
Council has been completed. Our representatives on it are R. I. 
Rees, D. C. Jackson and H. P. Hammond, who have been very ef- 
fective workers in creating this organization. Many of you have 
been appointed to committees. General Rees will make a report. 

For the effective promotion of engineering education it is im- 
portant that this Society codperate closely with other societies and 
organizations. A notable instance of this is the report of Professor 
H. H. Higbie’s Committee on Research. This work, begun by Dean 
Seaton while chairman of the committee, was completed by Pro- 
fessor Higbie and was then submitted to Dean J. W. Barker, who 
is working in the same field for the National Research Council. 
We are in hopes through this arrangement to secure the printing 
of the completed report—at the same time it has become very 
useful. 
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In addition to the regular sessions of the Society at this meet- 
ing there are eleven conferences devoted to discussion in particular 
fields. Some of these are being held in conjunction with other 
engineering societies. Some have been held regularly for several 
years. The work of these conferences has added greatly to the 
interest of the annual meetings. 

It would be impossible for the Secretary to enumerate in his 
annual report all the excellent work that is being done in engi- 
neering education but among these are the T-Square Page appear- 
ing each month in the JourNAL and edited by F. G. Higbee, Iowa 
State University; the Machine Design Clearing House by F. L. 
Eidmann, Columbia University; English under the leadership of 
Miss Sada A. Harbarger, Ohio State University; the Division of 
Mechanics under the chairmanship of A. E. Norton, Harvard Uni- 
versity ; and many others. 

The Secretary has attended, as the representative of the So- 
ciety, meetings of the American Engineering Council, and as a 
member of the Executive Committee of the American Council of 
Education. 

Many junior colleges are now giving preliminary work in engi- 
neering education. The effect of this has been recognized by the 
Council and by the Society in the appointment of a Committee on 
Junior Colleges and by the holding of conferences at Corvallis and 
at this meeting. I understand that there will come from this Com- 
mittee a recommendation that some type of membership in this 
Society be provided for such institutions. It is quite probable that 
this will come before the Council during the present session. 

The Secretary’s office has been the recipient of many letters 
asking for information concerning what takes place in engineering 
schools during and following an economic depression. I believe 
it would be wise for the Council to authorize an exhaustive study 
of the effects of the depression upon the engineering colleges. 
Among other things the study would cover 


1. Courses that have been discontinued in engineering schools 
because of Jack of funds. 
. Changes in faculty personnel. 
. Curtailment of research. 
. Curtailment of graduate work. 
. Placement of graduates. 
. Admission requirements. 
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ORIGIN OF THE SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION * 


By ARTHUR N. TALBOT 


Professor of Municipal and Sanitary Engineering, Emeritus, University of 
Illinois 


The Society for the Promotion of Engineering Education was 
the outgrowth of Division E, Engineering Education, of the 
World’s Engineering Congress held in Chicago July 31 to August 
5, 1893. 

In connection with the World’s Columbian Exposition of 1893 
a series of congresses on important branches of knowledge and in- 
dustry was instituted by the World’s Congress Auxiliary of the 
Exposition, of which Mr. Charles C. Bonney was president. One 
of the most successful of these congresses was the International 
Congress of Engineering. Dr. Octave Chanute, a prominent civil 
engineer of Chicago, who later contributed much towards develop- 
ing the principles of heavier-than-air flying machines and gave 
substantial aid to the Wright Brothers in their early efforts in 
aviation, was responsible in large measure for the conception of 
the engineering congress and for the great success of the whole 
enterprise. He acted as presiding officer of the general meetings, 
and gave general direction to the conduct of the congress. The 
various divisions included Civil Engineering, Mechanical Engi- 
neering, Mining Engineering, Metallurgical Engineering, Military 
Engineering, and Marine and Naval Engineering and Naval Archi- 
tecture, as well as Engineering Education. The chairmen of the 
first three divisions were the presidents of the national engineering 
societies, with Major Comly chairman of Military Engineering and 
Admiral Melville chairman of Marine and Naval Engineering and 
Naval Architecture. At the many sessions of the divisions a large 
number of valuable technical papers were presented, many of 
which were important contributions to engineering knowledge. 
The attendance of engineers who were prominent in their various 
lines was especially gratifying to those having charge of the con- 
gress. Leading engineers from the principal countries of Europe 
and other parts of the world were present and participated in the 
discussions. As a whole, the International Engineering Congress 


* Presented at the 40th Anniversary Meeting, S. P. E. E., Chicago, June 
26-30, 1933. 
39 





40 ORIGIN OF THE SOCIETY 


was most successful in its attendance, its proceedings, and its in- 
fluence on the engineering profession, and also on the world rela- 
tions of engineers. 

As a member of the General Committee of the World’s Con- 
gress Auxiliary on Engineering Congresses, Ira Osborn Baker, 
Professor of Civil Engineering in the University of Illinois, in 
some of the preliminary discussions of plans for the congress sug- 
gested to Mr. Bonney and Mr. Chanute the desirability of including 
in its scope a section on engineering education, and accordingly 
Division E, Engineering Education, was formed with Professor 
Baker as chairman of the Special Committee for Division E. It 
is significant that Professor William Cawthorne Unwin * of Lon- 
don, England, in his remarks at the closing general session of the 
congress, speaking as the representative of the engineers of Great 
Britain, after referring to engineering as a scientific profession 
that was constantly gaining in dignity and importance, said that 
he could not help remarking that this was the first engineering 
meeting within his recollection at which there had been a recogni- 
tion of engineering education as being an important subject; that 
not only had it been recognized but it had been given a place 
equal in importance to the great branches of engineering; that 
the United States was in a favorable position having through the 
munificence and public spirit of its citizens had magnificent en- 
dowments and appropriations for engineering education so that it 
was solving a most interesting problem by taking an entirely new 
step in the work laid out for the engineer by recognizing the neces- 
sity for a foundation of scientific education for engineers. It will 
be recalled that at that time even in the United States engineering 
education did not hold the high place as preparation or as an es- 
sential to the practice of the profession that it occupies at the 
present day. The formation of Division E must therefore be 
recognized as an important and significant step in the history of 
engineering education in this country. 

Notwithstanding the late formation of Division E and the im- 
perfect opportunities afforded for making public announcement 
of its program, a large and representative number of engineering 
teachers gathered for its sessions. On the invitation of Professor 
Baker, sixteen engineering teachers had prepared papers, though 


* William Cawthorne Unwin, a distinguished professor and engineer of 
London, England, died March 17, 1933, at the age of 94 years. For thirty 
years he was Professor of Engineering at Central Technical College of the 
Guilds in London. He was a past president of the Institution of Civil Engi- 
neers and of the Institution of Mechanical Engineers and an honorary mem- 
ber of the American Society of Civil Engineers and the American Society of 
Mechanical Engineers. 
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several others had found themselves unable to accept the invita- 
tion. Among the subjects of the papers presented may be men- 
tioned ‘‘The Ideal Engineering Education,’’ ‘‘Present Favorable 
and Unfavorable Tendencies in Engineering Education,’’ ‘‘Com- 
parison between American and European Methods in Engineering 
Edueation,’’ ‘‘The Equipment of Engineering Schools,’’ ‘‘Re- 
quirements in Mathematics for Engineering Education,’’ ‘‘The 
Teaching of Graphical Methods,’’ ‘‘Original Research by Stu- 
dents,’’ ‘‘Training of Students in Technical Literary Work,’’ 
‘‘Vacation Work,’’ and ‘‘Graduating Theses.’’ To give the names 
of authors of papers and of those participating in the discussions 
would be something like calling the roll of the engineering teachers 
of forty years ago, many of them pioneers in engineering educa- 
tion in this country. Some names may be mentioned as among the 
most active at the meeting: C. Frank Allen of Massachusetts Insti- 
tute of Technology, Storm Bull of University of Wisconsin, Wil- 
liam H. Burr of Columbia University, Rolla C. Carpenter of Cor- 
nell University, Samuel B. Christy of University of California, 
Henry T. Eddy of University of Minnesota, John Goodman of 
Yorkshire Ccllege, H. S. Hele-Shaw of University College of Liver- 
pool, D. S. Jacobus of Stevens Institute of Technology, John B. 
Johnson of Washington University, Olin H. Landreth of Vander- 
bilt University, Gaetano Lanza of Massachusetts Institute of Tech- 
nology, Charles D. Marx of Stanford University, represented by 
L. M. Hoskins of the same institution, Mansfield Merriman of 
Lehigh University, Dwight Porter of Massachusetts Institute of 
Technology, Palmer C. Ricketts of Rensselaer Polytechnic Insti- 
tute, Stillman W. Robinson of Ohio State University, Henry W. 
Spangler of University of Pennsylvania, George F. Swain of 
Massachusetts Institute of Technology, Robert H. Thurston of 
Cornell University, DeVolson Wood of Stevens Institute of Tech- 
nology, Robert S. Woodward of Columbia University. 

The sessions of the Engineering Education Division were pre- 
sided over by Ira O. Baker as Chairman of the divisional commit- 
tee, and C. Frank Allen of Massachusetts Institute of Technology 
acted as secretary. The seventy or more teachers in attendance 
voiced the sentiment that the papers and discussions were of real 
value and that the coming together of the body of engineering 
teachers was an occasion and an opportunity that would consti- 
tute a milestone in engineering education. 

The general feeling that the congress of engineering teachers 
should be continued in a permanent organization was crystallized 
through the appointment of a committee by the chairman consist- 
ing of Mansfield Merriman, J. B. Johnson and C. Frank Allen, 
which reported a constitution and nominated officers for the So- 
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ciety for the Promotion of Engineering Education.* DeVolson 
Wood was made President, Samuel B. Christy and George F. Swain 
Vice Presidents, John B. Johnson Secretary, and Storm Bull 
Treasurer, and others were made members of the Council of the 
new-born society. The membership was originally composed of all 
who registered themselves as in attendance on the Division of 
Engineering Education of the International Engineering Congress, 
and the Secretary reported that it was a remarkable fact that nearly 
all of those registered, 63 in number, qualified as members.t The 
proceedings of the 1893 meeting (Division E, Engineering Eduea- 
tion of the World’s Congress) were published in book form by the 
new Society with the blue binding that continued so many years 
as the official color, and constituted Volume I of the Proceedings 
of the Society for the Promotion of Engineering Education. 

The first annual meeting of the Society for the Promotion of 
Engineering Education was held in Brooklyn, New York, in August, 
1894, in connection with the meeting of the American Association 
for the Advancement of Science. Over one hundred were present 
and the membership was increased to 156. Under ‘‘Objects and 
Opportunities in Volume II of the Proceedings the following state- 
ment was made: ‘‘ Although the organization includes in its mem- 
bership a large number of the leading educators in the engineering 
schools of the country, it is desirable, in order that the Society 
may complete its mission, that practically all the professors of 
engineering in this country, as well as those practicing engineers 
who are interested in the development of our engineering schools, 
should become members of the Society and contribute to its Pro- 
ceedings.’’ The following further statement was made: ‘‘The 
engineering schools of America are still in a formative stage, with 
a prospect that many of them will become at an early date very 
nearly the ideal engineering schools. 

‘The shaping of the technical education of a nation is a work 
which may well call for the continuous service of our ablest edu- 
eators, and the advantages of participating in the work should ac- 

* Another organization, the Association of Teachers of Mechanical 
Engineering, of which Professor Stillman W. Robinson was president, had 
called a meeting for one of the days of the Congress and codperated in the 
formation of the new Society. 

t The seventy names given in Volume II of the Proceedings as holding 
membership in 1893 included in addition to those already named as actively 
taking part in papers and discussions a large number of prominent teachers, 
who have since contributed distinguished service to engineering education. 
Among them were seven from outside the United States. At least twenty of 
those in attendance are still living. Doubtless many of these charter members 
would join with the writer in saying that the Congress was the beginning of 
friendships with a very large part of the seventy which through years have 
continued to give pleasure and satisfaction. 
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crue to each and every school, college, or university in the country, 
through its professors and teachers who are members of the So- 
ciety which is primarily charged with this work. There is now 
little question that this Society will have a great and lasting in- 
fluence in shaping the development of our engineering schools, and 
while the teachers of our leading technical schools have to date 
shown the greatest interest in this work, the greatest advantages 
are likely to be reaped by those members who represent the newer 
and smaller schools, the principal development of which is still in 
the future.’’ 

Keen as was the foresight of the founders of the Society and 
important as they felt the destiny of the Society to be, they could 
little foresee the great growth and development in engineering 
education in the following forty years—growth in numbers of stu- 
dents and faculty, in equipment, in methods, in public interest, in 
contributions to engineering science and to the developments in 
engineering practice, or even to the recognition of the relations be- 
tween engineering education and the engineering world, or to the 
recognition of the engineering teacher and engineering education 
by the engineering societies, or to the recognition of the need and 
value of high ability and fitness in the engineering teacher. It is 
not within the scope of this address to recount the accomplish- 
ments of the Society for the Promotion of Engineering Education 
in influencing the development of engineering education but it is 
pertinent to say that the Society has had a most potent influence 
on the engineering school and its teachers in the forty years since 
1893. 

In closing this account of the origin of the Society, I hope 
it will be thought appropriate to express the view that because of 
the initiative of Professor Baker in the formation of the Division 
of Engineering Education of the World’s Engineering Congress of 
1893 and his activity in developing a program of interesting topics 
with prominent engineering teachers as authors—an occasion and 
a program which brought together a large body of interested edu- 
cators ready to join into a movement for a permanent organization 
of engineering teachers—the man and teacher Ira Osborn Baker 
deserves to be recognized as the founder of the Society for the Pro- 
motion of Engineering Education. : 








PROMOTION OF ENGINEERING EDUCATION IN THE 
PAST FORTY YEARS * 


By H. P. HAMMOND 


Professor of Civil Engineering, Polytechnic Institute of Brooklyn 


The title that has been given me for this paper is obviously 
taken from the name of the Society. I have never known what was 
in the minds of those who chose that name, nor, until I came to 
this convention, have I been able to learn who proposed it. From 
what Professor Talbot has told me in the past two days, it seems 
probable that it was Mansfield Merriman who was, in part at least, 
responsible for its adoption. 

The active word in our name is ‘‘Promotion,’’ which is some- 
times associated with the objectionable term ‘‘promoter.’’ If any- 
one cares to learn the appropriateness of the word ‘‘Promotion,’’ 
I suggest that he consult a dictionary. There he will find the verb 
‘‘promote’’ defined: ‘‘To further the growth, development, prog- 
ress or establishment; to help forward; to further, advance, en- 
courage.’’ I submit that this is as nearly perfect a designation of 
the aims and purposes of this Society as could be found. 

It is for me, then, to describe how engineering education has 
been promoted in the past forty years. It is a staggering job. To 
accomplish it adequately would require the writing of a history of 
that complex organism that we call engineering education. It 
would entail a discussion of social and economic changes; it would 
include developments in the arts and sciences relating to our field; 
it would involve the accomplishments of hundreds of men. I shall 
not presume to attempt it. All that I can do is to deal with some 
of its aspects and to give general impressions; not accurate data 
and details. Further, I am suffering under the limitation of know- 
ing nothing of engineering education at first hand prior to 1905. 
I wonder if your impressions of events are the same as my own: 
Anything that happened before we had personal knowledge of it 
seems to have occurred a long while ago—to be dim and remote; 
anything that we relate to our own experiences seems to be quite 
recent history. My impressions of engineering education in ’93 
are therefore not trustworthy, though I have consulted some of our 


* Presented at the 40th Anniversary Meeting, S. P. E. E., Chicago, June 
26-30, 1933. 
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founders and have studiously read the early volumes of our pro- 
ceedings. 

Fortunately, these early volumes give what seems to be a clear 
impression of the state of engineering education in 1893, lacking 
in statistical data, perhaps, but certainly a vivid and an interesting 
picture. A reading of Volume I, the transactions of the organiza- 
tion meeting here in Chicago, and of Volume II, the first annual 
meeting, held at the Polytechnic Institute of Brooklyn, in 1894, 
will richly repay the time and effort. 

The chief impression one obtains from these volumes is the un- 
changeableness of the fundamental aims and ideals of engineering 
education. He even finds the same expressions employed then that 
we use to-day and consider, perhaps, to be original and new. One 
finds the same immediate problems discussed with which we are 
now confronted. 

Many illustrations might be quoted from these early discussions 
to aid in forming a conception of engineering education forty years 
ago. Perhaps one, as indicative as any other, is the general level 
of admission requirements. A paper by Professor Frank Marvin, of 
Kansas, presented in 1894, summarizes the admission requirements 
of 77 schools. He groups these in two classes—Class A, which in- 
cludes 43 better known and higher standing colleges of engineer- 
ing; and Class B, which includes 34 of less well-known and lower 
standing. The list is not complete, but it is representative. The 
admission level is indicated clearly enough by the fact that some 
schools require penmanship, reading, spelling, and arithmetic, 
among other subjects, for admission. This should not be taken to 
imply that engineering education had not reached a sound and 
vigorous development by 1893, but it does indicate that we have 
passed a good many milestones since then. 

Engineering education in the 90’s had achieved a recognized 
status on the campus and, while it was not universally admitted to 
be an entirely legitimate division of higher education, it was never- 
theless pretty strongly entrenched. The early prejudices of the 
elassicists against science and engineering had not completely 
passed away ; witness the fact that as late as 1903 one of our mem- 
bers, a graduate of Worcester Polytechnic, was refused admission 
to the University Club of Brooklyn on the grounds that he was a 
graduate of a polytechnic institute and not of a college. 

On the other hand, the prejudices against engineering graduates 
in many lines of employment had by no means disappeared and the 
young engineer from college often had to overcome the opposition 
of the ‘‘practical’’? man. I know this was true as late as 1909, for 
some of my classmates who went to work with the railways in that 
year had to combat the prejudice of the practical engineer, the 
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self-taught draftsman, and the supervisor who had risen from the 
ranks. I suspect that this was true also in manufacturing. The 
graduate is now welcomed where he was then grudgingly admitted ; 
furthermore, many fields are now open to him that did not exist 
at all in the 90’s. 

The engineering teacher, however, had no misgivings as to the 
status or the future of his work. One has but to read De Volson 
Wood’s presidential address in 1894 to be convinced of this. It 
is a noteworthy fact that many of the founders of this Society 
were quite young men. One need merely read the list and count 
up ages to find that a majority of the members in 1894, such as 
Adams, Allen, Anderson, Breckenridge, Burr, Cooley, Foss, Jack- 
son, Magruder, Marburg, Marston, Raymond, Ricketts, Sackett, 
Swain, Talbot, Turneaure, were in their 20’s or 30’s or at most 
in their early 40’s. It is no wonder that this Society began with 
a vigorous start and, from the day of its establishment, began to 
exert the profound influence it has exercised in engineering edu- 
cation. 

The advancement that has come since the 90’s has not been in 
fundamental status, in primary purpose, or, in general, in con- 
tent or method. It has been a broadening, an enrichment, a di- 
versification, and a steady enhancement of standards, accompany- 
ing a pronounced growth in magnitude. 

This paper is not to be a laborious statistical summary, but in 
the paragraphs that follow I hope to indicate in general terms at 
least some of the more obvious developments and changes. Per- 
haps in some instances I shall be able to indicate causes, and even 
effects. 

GROWTH IN MAGNITUDE 


Let us start with the growth in magnitude of engineering edu- 
cation. The exact number of schools and of students in ’93 prob- 
ably cannot be determined. The Office of Education states that 
there were 9,517 students of technology in this country. I doubt 
whether this is an inclusive figure. There were about 100 engi- 
neering schools then and a guess would place the number of stu- 
dents somewhere near 12,000 or 13,000. One thousand is men- 
tioned in the Proceedings for 1894 as the number of graduates 
per year. Since then enrolments have grown to about 65,000 in 
degree-conferring courses alone and the number of colleges has 
increased to nearly 160. Engineering has become the largest 
division of higher education, excepting only Liberal Arts and 
Teacher Training. By 1893 virtually all of our present leading 
engineering colleges had been established, but it is a very interest- 
ing and significant fact that over three fourths of them were not 
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yet twenty years old. Numerically, enrolments have increased five- 
fold, while the number of institutions has increased only about 50 
per cent. It is fortunate that this has been the case. 

Of graduate students there were virtually none in 1893. Now 
there are about 4,000. Almost as many advanced degrees were 
conferred in 1933 as there were first degrees in 1893. 

There were no junior colleges then; now there are over 400, 
and 150 of these offer work in engineering. 


THE CURRICULUM 


I have not been able to learn the number of curricula offered in 
93, but there were considerably fewer than we have to-day. All 
five of our present major curricula had been established. Civil, 
mining, and mechanical engineering were the ‘‘Big Three’’ of 
those days; but electrical engineering, which was in its youth, was 
rapidly moving forward to an important and independent position. 
In some schools it was still taught in the Physics Department and 
in others was subordinate to Mechanical Engineering. In general 
it had not achieved a major status, though this was to come within 
ten years. 

The first course in chemical engineering was announced by the 
Massachusetts Institute of Technology in 1888, the first program 
of this type to be established in this or any other country. The 
second curriculum in chemical engineering was offered at Michigan 
in 1895. While it may, therefore, be strictly accurate to say that 
chemical engineering had been established when this Society was 
founded, actually it had hardly even begun. 

During the past forty years a curious paradox has developed 
in engineering education. In one direction there has been much 
greater diversification of curricula (there are now 80 different 
curricula and options in engineering offered in this country); a 
movement which, to the outsider, might seem to be an attempt to 
match each new development by the establishment of a correspond- 
ing curriculum. In the opposite direction, and particularly in the 
past two decades, there has been a distinct movement toward con- 
solidating and simplifying engineering education through the of- 
fering of broader, more fundamental, and more general types of 
programs. To us in engineering education it is perfectly apparent 
that the second of these two tendencies is the real and basie one. 
The former is more often mentioned by critics as an evidence of 
specialization and an attempt to teach everything. As a matter of 
fact, there is less specialization in undergraduate programs than 
there was twenty-five years ago. The curriculum itself has under- 
gone important changes. The trend toward the introduction of 
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more and more subjects, and toward a higher and higher degree of 
particularity seems to have reached its peak at about 1915. Since 
then, and particularly since the reports of the Board of Investiga- 
tion and Coérdination were published, there has been a distinct 
movement toward simplification, fewer subjects, and broader cur- 
ricula. I recently had striking evidence of this in the case of an 
institution that had not changed its curriculum materially since 
1924. Whereas in that year 20 colleges had greater numerical re- 
quirements for the degree, in 1933 only four colleges exceeded its 
requirements. 

Physical science, mathematics, economies, and almost all of the 
humanistic subjects except foreign languages, have increased in 
amount relative to technological subjects. Shop work and draw- 
ing, as well as modern foreign languages, have suffered to a marked 
degree. 

In a word, while the number of curricula has increased steadily, 
the general trend has been in the direction of less specialization. 
Ad-hocness is on the wane in engineering education. 


THe LENGTH OF THE CURRICULUM 


It is interesting to note in the early Proceedings that the length 

of the curriculum was a moot point. Professor Burr in his paper 
‘‘The Ideal Engineering Education’’ makes a plea for the admis- 
sion of more students having a preliminary liberal arts education. 
This question seems, indeed, to be a perennial one. Coupled with 
it is the problem of the unified versus the divided engineering pro- 
gram. 
Since 1893. a number of institutions have experimented with 
longer curricula, and some have permanently adopted them. These 
schools do not include Dartmouth, where six-year and five-year 
curricula have been in operation continuously since 1871. Harvard 
placed all of its engineering courses on a graduate basis in 1906, 
but restored the four-year course in 1919; Columbia adopted its 
six-year program in 1914; Missouri required three years of liberal 
arts work for admission to engineering in 1911, but discontinued 
this plan in 1915; Minnesota at one time offered a five-year cur- 
riculum; South Carolina, C. C. N. Y. and other institutions have 
also experimented with longer curricula. 

Related to these are the plans for the divided curriculum, such 
as that adopted by the University of Pennsylvania about ten years 
ago when the four-year program was divided into two parts, the 
first two years being given exclusively in the college of liberal arts. 

In every instance the effect of these plans has been a sharp drop 
in enrolments. Observation of these trials has made other institu- 
tions wary of adopting them. This factor, coupled with the recom- 
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mendations of the Board, which have had a marked influence, have 
tended to fix four years pretty firmly as the norm for the under- 
graduate program. 

GRADUATE COURSES 


The rapid development of graduate courses in engineering has 
taken place chiefly in the past fifteen years, though the beginnings 
of post-graduate study go back much farther. No definite date can 
be set for the first offering of graduate courses in engineering, but 
it is probable that the real start was made just about simultaneously 
with the founding of this Society. Professor Dugald C. Jackson, 
then of the University of Wisconsin, began offering graduate work 
for the Master’s degree in electrical engineering in the early 90’s, 
and there was also some work for the Doctor’s degree offered at Wis- 
consin at about that time. A graduate program in electrical engi- 
neering was offered by the Lawrence Scientific School of Harvard 
in 1893. Work for the Master’s degree at the Massachusetts Insti- 
tute of Technology was started in civil engineering in 1894; chemi- 
cal, mechanical engineering, sanitary and electrical engineering, 
following within the next ten years. 

Graduate study has made its most rapid progress since 1920. 
From 1921-22 to 1930-31 the increase in enrolments in electrical 
engineering was nine-fold, in mechanical engineering seven-fold, 
and in chemical engineering six-fold. In all branches combined it 
was eight-fold, a truly remarkable growth. Progress was not simply 
numerical, however, but went much deeper in quality and effective- 
ness. 

In early days graduate work was not only limited to compara- 
tively few students, but in many instances was virtually a fifth- 
year of undergraduate instruction both as to subject matter and 
fundamental status and method. Independent—or perhaps I 
should say guided—investigation and research by the student was 
not nearly so firmly grounded as it is to-day. I think it is ac- 
curate to say that it is in this particular that graduate study has 
made its greatest progress in the past fifteen years. In fact, I 
believe that it is in this direction that engineering education has 
been most effectively promoted in recent years, for the effect of 
independent investigation is felt throughout all phases of college 
work ; the effect on the faculty, in particular, is salutary. 


Part-Time CourRsEs 


An interesting development in post-graduate study is that 
which has taken place in a few urban centers in codperation with 
industries or on a part-time basis. Union College, Massachusetts 
Institute of Technology, the University of Pittsburgh and Colum- 
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bia University provide, through codéperation with the General Elec- 
trie and Westinghouse Companies and the Bell Telephone Labora- 
tories, post-graduate courses for men employed by those concerns. 
The University of Pennsylvania and the Polytechnic Institute of 
Brooklyn provide evening courses leading to the Master’s degree, 
and in one curriculum to the Doctor’s degree. The University of 
Wisconsin provides graduate courses for metallurgical engineers 
employed in Milwaukee. There has been a phenomenal growth in 
enrolments in these courses, accounting in part for the rapid in- 
crease in the total number of graduate students. The institutions 
mentioned have in all upwards of 500 part-time graduate students 
who are regularly employed during day hours. 

Another variant of full-time instruction is supplied by evening 
undergraduate engineering courses. They were first provided at 
the Polytechnic Institute of Brooklyn in 1904 and at present are 
offered by institutions in New York, Washington and Pittsburgh. 
In all, about 4,200 students were enrolled this year in evening engi- 
neering courses leading to the Bachelor’s degree. 

Engineering schools and colleges have greatly extended their 
services in the past forty years through the offering of courses not 
leading to degrees in the evening, in which some ten thousand stu- 
dents are enrolled; through various short-term and extension 
courses, in which there are approximately 2,500 enrolments; and 
through other forms of extra-mural and correspondence instruc- 
tion. The entire body of students securing some measure of bene- 
fit on a part-time basis from the facilities of engineering colleges 


is close to 20,000. Surely this is a significant phase of engineering | 


education. 
Non-Co.LuLEGIATE ENGINEERING SCHOOLS 


The foregoing paragraphs refer to engineering education as 
conducted by collegiate institutions. In parallel with this division 
of our field there has existed in this country for over one hundred 
years a group of institutions that provide technical education not 
leading to degrees. Institutions of this type antedate engineering 
colleges themselves. ‘The Mechanics Institute, New York City, had 
its origin in 1820; the Gardner Lyceum, of Maine, in 1822; the 
Maryland Institute, of Baltimore, in 1825; the Ohio Mechanics 
Institute in 1828. Rensselaer Polytechnic Institute, founded in 
1824, was a non-collegiate institution in the early years of its ex- 
istence. In 1893, then, many of the most prominent and strongest 
of these institutions were in existence. Pratt Institute, of Brook- 
lyn, which is often taken as the exemplar of the group, had been 
established six years previously, and several of the others such as 
Wentworth, Dunwoodie, and the David Rankin School, followed 


soon afterward. 
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I venture to say that the needs of this country for an inter- 
mediate type of technological education were no different, essen- 
tially, in 1893 than they are to-day. Forty years ago the technical 
institutes, as they have been called, were also as diversified in 
method, purpose, and instruction as they are to-day. Generally 
speaking, each has been a free lance, influenced chiefly by the ideas 
and by the terms of the bequests of their founders. They have 
been influenced also, of course, by local industrial, economic and edu- 
cational factors; but they have been largely free from the influence 
of group action, as is the case so strikingly in collegiate engineer- 
ing education. I believe that the task of fitting their programs into 
the educational scheme of the country has been very much more 
difficult for the non-collegiate schools than it has been for the engi- 
neering colleges. 

America ‘‘went collegiate’? many years ago and the general, 
unthinking public attitude is that it is the degree or nothing in 
higher education. The technical institute has had a difficult task 
to keep its identity and its aims clear in face of this attitude. Even 
those established on a sound and adequately financed basis have 
found it dificult and still find it difficult to continue. Many of 
them, under some stress of circumstance, or some change in per- 
sonalities, have become engineering colleges. It is to the lasting 
credit of those that now occupy this field that, in the face of diffi- 
culties, they have continued to supply a most important educational 
function in this country. 

At this point it may be well to say that proprietary schools, oper- 
ated chiefly for the profit of the proprietors, have never been, and 
do not now promise to be, an important factor in engineering edu- 
cation, or one whose consequences are much to be feared. 


THE COOPERATIVE SYSTEM 

The most noteworthy single development in engineering educa- 
tion in this country since 1893 was the establishment, in 1906, of 
the codperative system. We owe the establishment of this plan to 
the vision, the initiative, the resourcefulness, and the energy of one 
man, Dean Herman Schneider. 

The story of the inception of the codperative plan forms one of 
the most fascinating chapters in the history of engineering educa- 
tion: How Schneider first conceived the idea in 1902 as a result 
of his own experience as a student working part-time in an archi- 
tect’s office and of his effort to find an answer to the problem of 
relating education to actual experience; how the idea flashed upon 
him one evening as he crossed the Lehigh campus, heard the 
whistle of the Bessemer converter, and thought of the steel plant 
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as a million dollar laboratory for college students; how he tried 
first to interest his colleagues, then the industries; how when the 
American Bridge Company was on the verge of adopting it, the 
establishment of the Carnegie Institute of Technology foiled the 
plan; how he moved on to Cincinnati and finally after four years 
of struggle succeeded in having the system adopted there on trial. 

From small beginnings at Cincinnati, the codperative plan 
spread rapidly. In 1909 it was adopted at Northeastern, in 1910 at 
Pittsburgh, in 1912 at Georgia Tech, in 1914 at Akron, and in 
1915 at the University of Detroit. Between 1919 and 1926 at least 
one institution adopted it each year, on the average. Three years 
ago, no fewer than 20 institutions had the codperative system in 
operation, though one or two have since discontinued it tem- 
porarily because of economic conditions. 

At the present time more than one tenth of all our institutions 
offer codperative courses and three years ago more than one tenth 
of all engineering students in the country were studying under the 
cooperative system. Whatever the merits of the codperative plan 
may be, and it has much to recommend it, it is certain that it has 
been the most important single innovation in engineering education 
during the life of this Society. It deserves to be ranked with the 
growth of graduate study and research, the introduction of courses 
in management and administration, and the increased attention to 
economics as one of the major developments in our field. 


RESEARCH 


Research activities in the engineering colleges were meager in 
1893. They did not exist on an organized basis as we have them 
to-day ; there were no engineering experiment stations. There was 
research, of course, but it was conducted chiefly by individual 
teachers on an individual basis. I am not able to trace the advent 
of research in the colleges, but I can cite at least one instance of 
systematic research that was begun soon after 1870. This was a 
program of combined instruction, commercial work and research 
in the properties of engineering materials carried on by Robert 
H. Thurston at the Stevens Institute of Technology. 

The first organization of research under a formal agency that 
I have been able to discover was the establishment in 1903 of the 
Engineering Experiment Station at the University of Illinois 
under Professor L. P. Breckenridge, one of the founders of this 
Society. The station at Iowa State College was also established 
during the winter of 1903-04. The Purdue station, the third of 
the big three in this field, was not established until 1917, under 
Dean C. R. Benjamin, though W. F. M. Goss began his famous 
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work on the locomotive—the antecedent of the Experiment Station 
—at Purdue in 1892. At the present time a majority of the land 
grant and state universities have formally organized engineering 
experiment stations, though a number of them exist chiefly on 
paper. A number of other colleges conduct research on an or- 
ganized basis, the most conspicuous illustration of which is doubt- 
less the Massachusetts Institute of Technology, through its Division 
of Municipal and Industrial Research and its Division of In- 
dustrial Codperation and Research. 

It would be difficult to overemphasize the importance of the 
engineering experiment stations in this field. These have not en- 
joyed the great subsidies that have been made available to agri- 
culture, but they have nevertheless done much to promote research 
activities in engineering. Under the stimulus of the experiment 
stations and of institutions conducting research on other bases, 
research enterprises have grown rapidly until in 1924-25 they 
involved expenditures of nearly a million and a half dollars a year, 
and the activity of full-time research staffs of 866 persons. 


EMPLOYMENT AND TRAINING OF ENGINEERING GRADUATES 


One of the striking developments during the life of this So- 
ciety has been the change of attitude of employers toward engi- 
neering graduates and the methods used to recruit and train them. 
The law of demand and supply has been in operation. The electric 
manufacturing, power, and communications companies have led 
this movement, since a great expansion of technically trained per- 
sonnel has been required to keep pace with the phenomenally rapid 
growth of the electrical industry. This entire industry has, to a 
considerable extent, been an industry of young men. It owes its 
growth, of course, to developments in the science and technology 
of electricity and to basic industrial conditions, but it is fair to 
say that the industry is a monument to the engineering graduates 
of our colleges. 

In 1893 there was no organized recruiting as we have known it 
in recent years. The first instance I have been able to find of the 
employment of graduates direct from college by solicitation on the 
part of the employer was in 1893, by the American Bell Telephone 
Company, of Boston. In a few years the operating companies of 
the Bell System began to recruit, especially the Bell Telephone 
Company of Pennsylvania. Shortly after ’93 the Western Electric 
Company also began to recruit graduates. 

In the General Electric Company, until 1897, students were re- 
quired to apply and no canvasses were made of the colleges. From 
1897 to 1913 a number of colleges were visited each year, but at 
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the other schools the professors were depended upon to make 
recommendations. Since 1913 the company has endeavored to 
interview all graduates offered employment. 

The Westinghouse Company also started to recruit and train 
graduates within ten years of its organization in 1886. Employ- 
ment at first was by the ‘‘over-the-counter’’ method. In 1902, 
however, the Superintendent of Employment, in order to meet the 
needs of a rapidly expanding personnel, found it necessary to visit 
a few colleges to secure sufficient graduates. 

A notable advance in recruiting methods was made in the Bell 
System in 1920 chiefly through the work of W. E. Wickenden. It 
was his effective studies of the educational system of the telephone 
companies that led to his choice as Director of our own investiga- 
tions. 

By 1927 recruiting had reached truly remarkable proportions, 
the Bell System alone having employed as many as one thousand 
graduates in a single year. During the boom years graduates of 
the important colleges were often offered several positions—in some 
instances six or eight—from among which to choose. While whole- 
sale recruiting has not been an unmixed blessing, I venture to say 
that we should be glad to see industrial conditions restored to the 
point where the graduate could again have the facts concerning op- 
portunities laid before him by representatives of the companies and 
to select that one which seemed best to fit his abilities. 

Paralleling this development, there has been the growth of 
post-collegiate training programs. I believe that this has consti- 
tuted a really notable contribution to the general field of engineer- 
ing education, considered in its broadest scope. At first the aim 
was merely to add experience to the knowledge the student brought 
to the industry from college. This was followed by instruction ac- 
companying the experience to aid the student better to understand 
the things in which he was working and to encourage him to sys- 
tematic reading and study. Then followed advanced theoretical 
instruction. In the Westinghouse Company, Benjamin G. Lamme, 
and in the General Electric Company, Robert E. Doherty, were in 
charge of these advanced courses. The Bell Telephone Laboratories, 
also a pioneer in post-scholastic training of engineers has long main- 
tained educational and training programs. The Educational De- 
partment of the Western Electric Company was organized in 1900 
under J. W. Dietz. In the Westinghouse Company, largely through 
the initiative of Charles F. Scott, there was established, in 1902, 
the Westinghouse Club, primarily an educational adjunct to the 
experience courses for graduates employed in the works. 

All of these developments, taken together, constitute a signifi- 
cant phase of the history of engineering education. 
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RELATIONSHIP OF ENGINEERING EDUCATION TO THE PROFESSION 


In preparing this paper I was interested to find how often the 
year 1893 recurred in relation to important events. For example, 
in connection with the relationship of engineering schools and the 
organized profession of engineering, I find that in 1893 and 1894 
two significant papers were presented before conventions of the 
American Society of Mechanical Engineers. One was by its first 
president, Robert H. Thurston, which was delivered here at Chicago 
in 1893. This was a comprehensive report on technological educa- 
tion in the United States, tracing its social, industrial and economic 
relations to progress. The second paper, also by the president of 
the A. S. M. E., Eckley B. Coxe, and devoted to engineering edu- 
cation, was delivered at Montreal in 1894. Quite evidently, in one 
society at least, and it is safe to assume in the others as well, inter- 
est in engineering education was as vital as it is to-day. In other 
ways, however, the attitude of the profession toward education has 
undergone marked changes. It was not until recently that teachers 
were eligible, as such, to full membership in the American Society 
of Civil Engineers. A teacher might be a member, but it was by 
virtue of his outside professional experience; teaching was given 
no weight. To-day the reverse is the case, and many recent presi- 
dents of the national societies have been teachers. Our former 
president, Dean Potter, is president of the American Society of 
Mechanical Engineers at this moment. 

There has been a distinct change also in the weight given to an 
engineering degree in the qualifications for membership. The 
American Society of Civil Engineers to-day counts the Bachelor’s 
degree as the full equivalent of four years of engineering practice. 

No single factor has been more important in bringing about 
closer relationship between the schools and the societies than have 
been the student chapters and branches. These were first organized 
in the American Institute of Electrical Engineers, in 1902, during 
the presidency of Charles F. Scott, who proposed these chapters and 
exercised the chief influence leading to their establishment. 
Branches were established by the American Society of Mechanical 
Engineers in 1908, and by the American Society of Civil Engineers 
in 1920. At present there are 360 chapters and branches of the 
founder societies, with approximately 11,000 members. It would 
be difficult to overestimate the importance of the chapters in bring- 
ing about closer, friendlier and more codperative relations between 
the profession and the schools. Engineering education stands in 
Professor Scott’s debt in many ways, but in none more so than in 
his broad vision in initiating this movement. 

Codperation between the schools and the societies has not, of 
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course, been limited to student branches and chapters. In 1907, 
through the initiative of Dugald C. Jackson, a joint committee on 
engineering education was established by the national engineering 
societies. This led later, in 1914, to the investigation conducted 
under the auspices of the Carnegie Foundation for the Advance- 
ment of Teaching and to the Mann report of 1918. Throughout the 
Society’s own investigation of 1924 to 1929, all five of the national 
societies codperated actively. All of the societies have sponsored 
and supported sessions of the Summer School for Engineering 
Teachers, in two instances accompanying the codperation with sub- 
stantial contributions of funds. All of the Founder Societies now 
have committees, sections or divisions on engineering education. 

Engineering Foundation, through its Director, Dr. Alfred D. 
Flinn, has been a strong and effective supporter of engineering 
education, furnishing advice and counsel, assistance in securing 
funds for our enterprises and continuing as one of the staunchest 
supporters of the summer schools. 

Recently, a further liaison has been established with the pro- 
fession through our membership in American Engineering Coun- 
eil. 

The latest and perhaps the most significant development in the 
relationship of the profession and the colleges is the establishment, 
last year, of the Engineers’ Council for Professional Development. 
This body represents this Society, the five national engineering so- 
cieties and the National Council of State Boards of Engineering 
Examiners. This agency, under proper leadership and with neces- 
sary support can go far not only to solve a number of perplexing 
immediate problems but it can also so cement the structure of pro- 
fessional engineering into an articulated whole as greatly to en- 
hance its position and its usefulness. 


THE INFLUENCE OF TExT Books 


To turn now from external to internal matters I should like to 
trace some of the factors that have influenced the evolution of our 
methods of teaching. I do not hesitate to express the belief that 
textbooks have exerted a profound influence upon our work. It is 
thus that our great teachers have chiefly influenced the methods of 
others. 

By 1893 the literature of engineering education was fairly 
abundant. Not only did the teacher have available the works of 
Rankine, Weisbach and other foreign writers on mechanics, as 
well as the works of Faraday, Carnot and others, but there was 
also an abundant American literature. Merriman, Church, Burr, 
Lanza, Johnson, Baker, Peabody, Thurston and many more had 
written their standard texts which were in wide use in the colleges. 
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I think we often underestimate the influence that textbooks 
have had on courses of study and methods of teaching. It is inter- 
esting, for example, to note how many courses bear the same names 
as the textbooks on which they are based. In my own field, what 
used to be called Water Supply Engineering in the days when 
Folwell was the standard work became Public Water Supplies 
under the influence of Turneaure and Russell. The same is true 
in mechanics; when Church’s book was widely used, or Burr’s, one 
was likely to find a comprehensive course in applied mechanics. 
Under the influence of Merriman’s works this course was subdivided 
into analytical mechanics, mechanics of materials, and hydraulics. 
If anyone wishes a still more striking illustration of the effect of 
textbooks on a curriculum, he has but to consider the influence of 
Walker, Lewis and McAdams, for years the ‘‘bible’’ of the teacher 
of chemical engineering; or the influence of French’s ‘‘ Engineer- 
ing Drawing’’ not only on methods of teaching, but also, be it said, 
on the books of other authors. 


INDUSTRIAL ENGINEERING AND MANAGEMENT 


One of the most significant developments of the past forty years 
has been the introduction of Management in the training of engi- 
neers. Coupled with this has come recognition of the personnel 
element as a part of our work. As J. W. Roe points out— 


Up to thirty or forty years ago the engineer was almost invariably a 
technical man, usually working for others and characteristically gun-shy 
of economic and industrial responsibilities and inclined to avoid them 


wherever possible. 


Curricula even in my own day in college included almost noth- 
ing of management or administration. A change of attitude began 
at about the turn of the century; since 1910 the introduction of 
management and administration has been rapid. Many of these 
changes may be traced to the influence of the American Society of 
Mechanical Engineers which has had a leading part in furthering 
recognition of this phase of engineering. 

The first course in Management in an engineering college in 
this country appears to have been offered by Hugo Diemer at the 
University of Kansas in 1902. Dean Kimball established a similar 
course at Cornell in 1904. Diemer subsequently moved to Pennsyl- 
vania State College, and it was there that he started the first cur- 
riculum in industrial engineering in 1908. Other colleges to follow 
in this movement were Purdue, in 1910, the Carnegie Institute of 
Technology, in 1912, and several others within the next five years. 

Thirty-five curricula leading to degrees in industrial engineer- 
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ing, in engineering administration and the like are now offered. 
More than 600 students are now graduating from these courses 
each year. 

There is still much uncertainty as to the aims, purposes, and 
content of these curricula. Their names alone are an index of this 
diversity: Industrial engineering, industrial management, admin- 
istrative engineering, commercial engineering, business and engi- 
neering administration, management engineering, engineering shop 
administration are some of the titles given to these courses. The 
curricula themselves range all the way from those that are chiefly 
scientific and technical in content, with a small admixture of busi- 
ness, to those almost wholly administrative with a small amount of 
science and engineering. The element of management and admin- 
istration has undoubtedly entered engineering education to stay, 
and it is no doubt well that it has. In time, and perhaps in not a 
long time, these courses will become more unified, more definite in 
aim, and more substantial in their content and method than they 
are now. 


ENGINEERING ECONOMICS 


Related to management and administration is the teaching of 
economics. The course in general economics has always been pro- 
vided by some engineering colleges. In many instances work in 
economies for the engineering student is still limited to the course 
in formal or classical economies, which, I think, has a definite place 
in the training of every engineer, if properly presented. 

Courses in ‘‘Engineering Economiecs,’’ however, have entered 
our curricula but recently. Stevens Institute has been a leader in 
this field. In 1897 under President Morton, lectures on the busi- 
ness aspect of engineering were first given by Alexander C. 
Humphreys, whose name has been given to the chair in economies 
of engineering in that institution. The department of Business 
Engineering was established during Humphreys’ presidency at 
Stevens in 1903, becoming the Department of Economies of Engi- 
neering in 1909. At present, Stevens has four full-time teachers of 
economics, economics of engineering and related subjects in a 
faculty of 60 and a student body of about 500. 

Stevens Institute has not been alone in pioneer work in the 
teaching of engineering economics. The work of Webb at Pennsyl- 
vania, Raymond at Iowa, Fish at Stanford, Grant at Montana and 
later at Stanford, Kimball at Cornell, Ennis at Stevens, and others, 
have done much to develop this phase of engineering education. 
The introduction of courses in the economies of engineering, has 
been slow, however; much slower than might have been expected in 
view of the position that engineers are rapidly taking in relation to 





ji. sh a 


rm rr 


ee en ee a 


Sa et et OO 


so" @ 








IN THE LAST FORTY YEARS 59 


economic problems. I venture to say that if there were more texts 
available, in addition to those of Fish, Grant, Kimball, and others, 
this division of our work would grow much more rapidly. 


MeEtTHopDs OF TEACHING 


I have tried to determine whether any material change has 
taken place in our methods of teaching during the past forty years. 
What little I have learned leads me to believe that there has been 
virtually no fundamental change. Some little has perhaps been 
sacrificed in the rigor of our work. There are fewer old-fashioned 
recitations, with the instructor acting as a quiz master. Less re- 
liance is placed on the examination. There is more give and take 
discussion in the classroom. Our curriculum, while more liberal 
and less strictly technological than in 1893, is still very closely 
prescribed. We still teach our students largely through the medium 
of small unit assignments and we place great reliance on the text- 
book. If I am correct in my belief, we do more of the student’s 
studying for him. Instead of throwing the responsibility on him 
to a greater extent than in former years, I suspect that the tendency 
has been to take it away. 

This paper is not the place to preach a sermon on methods of 
teaching, but I cannot resist the temptation to say that I believe 
the weakest spot in our entire scheme of instruction is in lecturing 
in the classroom on material assigned to the student in a textbook 
and of repeating in different words the same things the author has 
said—in a word, studying the student’s lesson for him. 

If one were to consider individual courses, he could find many 
illustrations of great improvement in methods of teaching in the 
past forty years. An illustration is the development of new 
methods in shop courses. The best example of this that I know is 
at the University of Michigan, where, under O. W. Boston, there 
has been worked out a very successful plan of genuine engineer- 
ing shop laboratory instruction, close correlation with instruction 
in theoretical courses, and an almost complete change from the 
older manual training idea of shop work. 

Any discussion of teaching methods would be incomplete with- 
out mention of the impress made upon them by great teachers and 
administrators. Mansfield Merriman, Irving P. Church, George 
F. Swain, C. M. Woodward, Ira O. Baker, J. B. Johnson, Gaetano 
Lanza, William H. Burr, E. A. Fuertes, William G. Raymond, L. 
M. Hoskins, and others have all had their disciples, who have con- 
sciously or unconsciously modelled their teaching methods on those 
by which they themselves were taught. Thus, in the field of 
mechanics, structures, and civil engineering, the men whose names 
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I have just read, and particularly Church, Merriman, Lanza and 
Burr, have extended their influence on teaching methods to dozens 
of schools. Similarly in mechanical engineering, Thurston, Kim- 
ball, Green, Carpenter, Breckenridge, Goss, Durant and De Volson 
Wood; in electrical engineering, Kennelly, Bush, D. C. Jackson, 
Ryan, Scott, and Pupin, as well as Steinmetz and Lamme; in 
chemistry and chemical engineering, Noyes, Walker, White, and 
Lewis; in mining engineering, Eggleston, Drinker, Monroe, Peele, 
Van Hise and Smythe have had similar influences. It would be 
quite impossible to overestimate the influence that these men have 
exercised on engineering instruction during the past forty years. 
It is safe to say that it will continue to be felt for many years to 


come. 
THE INFLUENCE OF THE S. P. E. E. 


We come now finally to the one outstanding factor in the pro- 
motion of engineering education that is of interest to us all, namely, 
the influence of this Society. 

In no other field of higher education are its members so closely 
knit in aims, purposes and unity of feeling as they are in engineer- 
ing education. This, to me, is the outstanding influence that this 
Society has exerted. Throughout its history it has been a builder 
of solidarity and of esprit de corps. I believe that it is the greatest 
of all factors that have influenced engineering education, except- 
ing only scientific and technological developments and economic 
and social changes. 

The recent chapters in our history are too well known to need 
much comment. Beginning with the Mann investigation and re- 
port, steps leading to which were begun just about twenty years 
ago, the engineering schools of the country have been engaged ac- 
tively in a continued process of self-scrutiny and study under the 
leadership of this Society. The facts relating to engineering edu- 
cation have been set forth exhaustively. The opinions of the best 
minds in our field have been brought to bear upon our problems. 
In no other division of higher education has more effort been ex- 
pended to bring scholastic work into line with the changing needs 
of students and of society and industry. We are fortunate indeed to 
have had available during this work a man of the intellectual 
stature of Dr. Wickenden. 

Nor, may I say, has more been done in a concrete way for the 
elevation of standards or the improvement of methods of instruc- 
tion. The Summer School for Engineering Teachers, now in its 
seventh year and twelfth session, has had a far reaching effect in 
improving engineering instruction. To date over one thousand 


teachers have come within its influence and its benefits have ex- 
tended indirectly to a far greater number. 
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In fostering these and other efforts, the Society has set a very 
high standard of concerted group action: the investigation of 
1924 to 1929, based upon the principle of investigation by those 
directly concerned, and the Summer Schools have set important 
precedents in higher education. The investigation enlisted the 
support of cooperating committees in over one hundred institu- 
tions. The publication of results in a series of bulletins extending 
over the entire period of the investigation has been the means of 
bringing into adoption suggestions and recommendations which 
in earlier efforts had to overcome long-standing inertia. 

If our Society can maintain the standard of performance which 
has thus been set, if it can continue the record of the past forty 
years, and, in particular, if it ean develop, broaden, and enrich 
engineering education as it has during the past twenty years, 
which, it is significant to note, is coincident with the seecretaryship 
of F. L. Bishop, we need have no fear for the promotion of engi- 
neering education for the next forty years to come. 








CONFERENCE OF ADMINISTRATIVE OFFICERS 
A RESUME OF THE MADISON SESSION * 


By GEORGE A. STETSON, Editor, A. S. M. E.; Member, Council 8. P. E. E. 


Following five busy days at the Forty-first Annual Meeting of 
the Society for the Promotion of Engineering Education at Chi- 
cago, Ill., during Engineering Week, a group of 6 presidents, 52 
deans, and 30 heads of departments of engineering colleges, and 
7 others representing foundations and societies met, at Madison, 
Wis., July 3 to 7, 1933, in a Conference conducted by the Society’s 
Board of Investigation and Coérdination with the codperation of 
the University of Wisconsin, the support of the Engineering Foun- 
dation, and the Carnegie Corporation of New York. The total 
registration of 95 was drawn from 64 colleges and universities and 
33 states. The participants in the Conference, with their wives and 
the members of their families accompanying them, were comfortably 
housed in the University’s dormitory, Tripp Hall, on the shore of 
Lake Mendota. Meals were served in the adjacent refectory and the 
sessions were held in a large lecture room in the Soils Building 
within a short walking distance. Local arrangements at the Uni- 
versity of Wisconsin were under the supervision of Dean Frederick 
E. Turneaure, and Ben G. Elliott, professor of mechanical engi- 
neering. Courteous attention was given by the local committee 
to the comfort and pleasure of the members of the conference in 
providing recreational facilities, sight-seeing trips and inspection 
of University buildings, laboratories and grounds, and a boat-ride 
and picnic on the evening of July 4. 

The object of calling the Conference of Administrative Officers 
of Engineering Colleges was to consider administrative problems and 
policies, notably those arising’ out of present economic, industrial, 
and educational conditions. At the opening session, Prof. Charles 
F. Scott, Chairman of the Board of Investigation and Coédrdination 
and of the special committee charged with its organization and 
conduct of the conference, whose other members were Frederic L. 
Bishop, secretary, and Harry P. Hammond, Director of S. P. E. E. 
Summer Schools, pointed out that the value of the conference lay in 
the free discussion, formal and informal, of the problems and poli- 
cies confronting administrative officers, and that the interest, in- 

*This Summary of the Conference of Administrative Officers conducted 
by the Board of Investigation and Codrdination, S. P. E. E., Madison, Wis- 
consin, July 3-7, 1933, was prepared at the request of the Board. 
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formation, and inspiration so generated might serve as a basis for 
the decisions of individual institutions on important matters of 
policy. It was his hope that constructive long-range planning 
would not be forced to the background by the emergency problems 
of present transient disturbances. 


THE PRESENT STATUS 


The conference opened with a symposium, led by Harry S. 
Rogers, Dean of Engineering, Oregon State Agricultural College, 
on the general status of engineering education today in the several 
sections of the United States. This symposium is summarized by 
Dean Rogers * in an article appearing elsewhere in this issue of 
the JOURNAL. 

THE Future OUTLOOK 


After the several reports on present status at the morning 
session, Dr. Charles R. Mann’s inspiring outlook for the future, 
with its challenge to engineering education, set a more hopeful 
tone. Speaking on the financial outlook for higher education in 
the next dezade, Dr. Mann stated that it would depend on how well 
the people recognized that they got help from educational institu- 
tions. The cost of education, viewed as a national expense, was 
small, being one half.of one per cent of the national income in 
1929, and at present not more than one per cent of it. There 
were, however, evidences of resentment against higher education. 
Cuts in salaries, amounting to 75 per cent in one state, had re- 
sulted from official policies of limitations on such expenditures. 
In some localities, bankers had refused loans unless salaries in 
educational institutions were cut and certain educational ‘‘frills’’— 
music, art, manual training—were abandoned. Such resentment, 
he said, was bound to retard growth even after the depression 
ceased. Failure of college graduates to find and hold jobs during 
the depression had tended to discredit college education. 

With the activities of citizens’ councils looking into community 
expenditures with the idea of proper allocation of funds, Dr. Mann 
continued, the grants to educational institutions would depend on 
their rating relative to other publicly supported projects. Here 
the Wisconsin idea of codperating with the state, which had been 
so successful in raising educational income in 1900, might be re- 
sorted to to-day. Dr. Mann then suggested that the radical changes 
in the basic relationships between government and business, em- 
bodied in the National Industrial Recovery Act, provided a field in 
which educational institutions could exert a constructive influence. 


* Since the conference was held, Dean Rogers has accepted the presidency 
of the Polytechnic Institute of Brooklyn. 
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‘*Tf the schools train people to take part intelligently in experiments 
with centralized control and decentralized responsibility,’’ he said, 
‘‘they will make such a contribution to American life in the next 
ten years that there will be no question as to their financial support. 
The opportunity for service was never greater than it is to-day. A 
new social and economic era is dawning. The financial outlook for 
those institutions that best help people learn to play the new game 
was never as bright as it is to-day. If schools meet the present 
challenge effectively, the people wi!l be spending a great deal more 
than one half of one per cent of this national income on institutions 
of higher education ten years from now.”’ 


BUDGETTING AND FINANCE 


The problem of budgetting and finance was presented by O. M. 
Leland, Dean of Engineering, University of Minnesota. After an 
analysis of sources of income, methods of increasing income, emer- 
gency financing, and the preparation and organization of the 
budget, Dean Leland came to the subject of retrenchment and the 
steps to be taken in reducing the budget. He listed the order in 
which retrenchments by departments should be undertaken and 
offered the following principles and suggestions in retrenchment. 

1. Essential activities, units, and organizations must be pre- 
served for continuous operation and the future of the college. 
Permanent crippling must be avoided. 

2. Partial suspension or reduction may be necessary and pos- 
sible without permanent loss. 

3. Plan for gradual recovery. 

4. Retain the basic set-up for research and service as well as 
the indispensable instruction, although funds may have to be seri- 
ously curtailed. 

5. Economies may be effected in many small items which will 
aggregate considerable sums. 

6. Educational adjustments may be desirable; such as, reduc- 
tion of enrollment by a higher selective process, increased size of 
classes, greater teaching loads, temporarily, and omission of less 
essential elective courses, restricting choice by students. 

7. Administrative adjustments, such as, combination of colleges 
or departments, abandonment of departments which are no longer 
necessary or have outlived their usefulness, grouping of services in 
centralized units, and the use of part-time employees or division of 
employees between departments. 


SELECTION AND DEVELOPMENT OF FACULTIES 


J. W. Barker, Dean of Engineering, Columbia University, 
speaking on the selection and development of faculties, listed the 
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qualities desirable in permanent staff members and capacities which 
should be looked for in juniors. His list was headed by scholarship, 
which, he said, should be broad and of a high degree, capable of 
continued development. Character came next, with the dictum 
that teachers must be exemplars on and off the campus. The power 
of exposition was his third requisite; vision and foresight his 
fourth; a gift of humor, fifth; and the desire to work with budding 
minds, sixth. 

Good teachers, he said, were the product of much labor by their 
seniors. There should be plenty of cross-fertilization and avoid- 
ance of inbreeding. He approved of the practice of assisting 
young teachers by visiting their classes and by advice on methods 
of teaching. He advocated the group conference for those teaching 
related subjects. 

On the question of the length of time a young teacher should 
remain on the staff immediately after graduation, Dean Barker set 
two to three years, to be followed by practical experience for three 
or five years, or teaching experience elsewhere, supplemented by 
practical work during the summer, or by summer sessions in other 
institutions augmented by periods spent. in industry and practice. 

In Dean Barker’s opinion, junior staff members should be repre- 
sented on faculty committees. It was sometimes worth while to 
thrash out administrative problems in the presence of junior staff 
members, he said, and thus to introduce them to the cross-relation- 
ships of departments and schools. He was particularly impressed 
with the desirability of a healthy development of the social aspects 
of faculty relationship, and of faculty-student life. 

In discussing the relationship of faculties and administrative 
officers, Dexter S. Kimball, Dean of Engineering, Cornell University, 
said that the new idea of a university involved a great amount of 
administration. It was his opinion that faculties should have 
more to say about the aims and policies of an educational institu- 
tion. While he admitted that boards of trustees were desirable and 
necessary under the present set-up, it was difficult, he believed, for 
such groups to appraise factors that arose in administration, and 
hence they should consult faculties more freely and more fre- 
quently. It would be desirable, he felt, to have the faculty repre- 
sented on the board of trustees. 

Dean Kimball spoke feelingly of the onerous administrative 
duties of a college president. It was too seldom, he said, that 
presidents got faculty advice, yet it was possible for them to do 
so through some such device as a weekly conference of deans, which 
could develop into a valuable clearing house of administrative diffi- 
culties. He also spoke of the Committee on University Policy 
which dealt with such problems as the recruitment of the faculty, 
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the maintenance of the faculty at a high standard of excellence, 
tenure of office, and student relations. 


PERSONNEL PROBLEMS 


At the session on personnel matters, Edward C. Elliott, Presi- 
dent, Purdue University, spoke on the problem of aiding students 
affected by the depression. It was the duty of the educational 
institution, he said, to make the student aware that the country 
was passing from one epoch into another. In such a circumstance, 
it was imperative to develop the morale of the student body. A 
sense of self-responsibility should be fostered in the student to 
increase his independence of the university. 

Speaking of specific ways of helping students, President Elliott 
put first in his list a spirit of honesty in questions involving the 
student. He should be advised not to enter college unless he had 
sufficient funds to carry on his studies without serious handicaps. 
Care should be taken not to add to the human scrap heap outside 
the doors of educational institutions, and not to lead the student 
into some blind alley. Practical methods of help lay in the reduc- 
tion of fees and cost of textbooks and in the expenses incurred in 
extra curriculum activities. ‘‘Busy work’’ for graduates out of 
jobs could be of help to them. President Elliott concluded his 
address by saying that engineering colleges must make sure of 
their process of recruitment so that engineering might go on in 
the next generation. 

Paul Cloke, Dean, University of Maine, speaking on the recent 
engineering graduate, pointed out that whereas depressions did not 
last forever, they did have far-reaching effects on engineering edu- 
cation and graduates. He recalled data compiled by M. M. Boring, 
of the General Electric Company, to show that the percentage of 
recent graduates in medicine that had been placed in jobs was 
greater than that in the other professions. He felt that emphasis 
on quality of their products had reacted favorably to the medical 
schools in this respect. He protested at calling graduates in engi- 
neering ‘‘placed’’ when they had taken non-engineering jobs or 
continued their studies in graduate courses. In his opinion, the 
law of supply and demand would operate to reduce the number of 
men entering engineering schools. In the case of recent graduates, 
older men, who had been discharged, would be replaced by younger 
men. He protested the practice of industrial concerns in placing 
some of their able men temporarily on teaching staffs in dull times, 
and in drawing good men away in boom times. 

J. W. Barker, of Columbia University, spoke of the work carried 
on in New York in connection with the Professional Engineers 
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Committee on Unemployment which had provided educational fa- 
cilities for unemployed engineers during the past year. He gave 
in some detail the experiences of Columbia University with its 
plan of permitting such men to register in certain classes upon 
presentation of a certificate from the P. E. C. U. Admission was 
without credit or fees up to the limit of classroom seats. Labora- 
tory courses were not included. He also described the lectures 
held under the auspices of Engineering Foundation, in the Engi- 
neering Societies building, to which instruction was contributed by 
the educational institutions of the Metropolitan area. 

In discussing the function of the administrative officer with 
reference to graduate work, Professor Dugald C. Jackson, of the 
Massachusetts Institute of Technology, said that teachers that direct 
such work must have sufficient respite from the execution of con- 
ventional details so that they might give productive contemplation 
to each individual student’s qualities and ambitions, as well as to 
the advancement of knowledge in the field. 

‘‘The administrative duties which have reference to graduate 
work,’’ he said, ‘‘are, first to understand the needs of the work, 
then secure and maintain an appropriate staff, and finally to pro- 
vide the staff with facilities and encouragement. The conventional 
heavy allotment of specifically assigned teaching hours is a pre- 
ventive of the best originality and resourcefulness in undergraduate 
instruction. It is wholly out of keeping with making an inspiring 
success in graduate instruction. The administrative problems of 
staff related to the topic simmer down to securing men of suitable 
intellectual qualities, encouraging their ambitions, and limiting 
their assigned specific teaching hours. In my opinion no engineer- 
ing school is justified in advertising that it undertakes graduate 
instruction unless it has one or more men in staff who have a real 
mastery of some division of engineering and who can be protected 
from an excessive number of assigned conventional hours in class- 
room and laboratories. It is also desirable that the institution 
should possess departments of science, especially mathematics, 
physics and chemistry, which are equally alive.’’ 

The subject of junior colleges and their relation to engineering 
schools, curricula, and admission qualifications was discussed in a 
paper by George F. Zook, United States Commissioner of Education. 


PRESIDENT WICKENDEN’S ADDRESS 


On Thursday evening, members of the Conference were privi- 
leged to hear President Wickenden’s inspiring address on engi- 
neering education in the light of changed social and industrial 
conditions. President Wickenden began his address by reminding 
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his audience that the present conference represented a culmination 
of a train of activities covering a decade of effort to develop, 
broaden, and enrich engineering education. He pointed out that, 
in America, the establishment of the colonial system, the raising 
of it to political and economic self-sufficiency, the completion of 
the expansion of the national domain, and the establishment of 
an industrial order of society, had each covered periods of about 
eighty years. Signs that we had now reached another turning point 
were appearing on every hand. The last two of the epochs already 
completed had been highly significant for the technical professions, 
and if a new deal was impending, he said, the engineer was likely 
to find his work and prospects directly affected. 

Passing hurriedly in review over these two important epochs, 
President Wickenden summarized the altered conditions which 
foreshadowed a new epoch as (1) adequate capacity to produce, 
with the use of barely one-third of the population to supply mate- 
rial necessities ; (2) the stabilization of population with an altered 
seale of resource valuations and a lowered pace of industrial ex- 
pansion; (3) the reversal of our international economic position 
from debtor and exporter, to creditor and, in prospect, importer; 
and (4) the growing ascendency of corporate over individual in- 
terests and of functional over political interests. 

He then cited a number of social adjustments to these altered 
bases of national economy that were now taking form. First, there 
was the new balance to be struck between agriculture and industry, 
in which the engineer and chemist might be called upon to broaden 
the industrial outlet for agricultural products and to by-process 
waste materials. Second, a new balance was being struck between 
consuming and producing power which would inevitably carry 
with it a new valuation of goods, economic security, leisure, recrea- 
tion, and cultural opportunity as the rewards of human effort, and 
because of which the scientific worker of the future would have to 
look more largely to the consumer for employment. Third, the 
new balance between internal and international economy might 
result in a substitution of technical superiority for a tariff wall 
as a source of protection. Fourth, public enterprise and private 
industry would be found in a new balance, with the result that a 
new type of government, based on industrial and occupational 
interests, might grow up alongside of our present government 
which was based on geographical and political interests. Fifth, 
a new balance between realistic and idealistic forms of education 
was to be struck as a result of an increase in the relatively greater 
numbers of adults of later maturity in our population. Sixth, 
there would be a new balance between utility and economy on the 
one hand and convenience and beauty on the other. Seventh, there 
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was hope for a changing attitude in the realm of industrial ethics 
toward the making of wealth, which might insist that the process 
of making money, as well as its disposition, should directly serve 
social ends. 

President Wickenden next asked the question, What has the 
engineer to gain or lose in such changes of balance, and what dis- 
tinetive contribution can he make to a new age? The historic role 
of the engineer, he said, had been to take the guesswork out of 
construction and production by a blend of horse sense and science, 
and to put self-interest in the background under a code of pro- 
fessional ethies and responsibility. The place which he would be 
able to claim in a changing society would depend on his ability 
to change with it, to bring new scientific resources to bear, and to 
broaden the area to which he applied his characteristic procedures. 

The engineer of tomorrow, said President Wickenden, could 
not afford to slight the study of history, economies, sociology, and 
political science. This did not imply, however, that the engineer 
would become a propagandist or a revolutionary. He would not 
necessarily displace bankers, lawyers, economists, journalists, social 
workers, and politicians in the direction of our common concerns. 
His field of natural leadership was that of factual, analytical, con- 
structive planning and action on material problems. 

In coming to a consideration of educational functions and proc- 
esses, President Wickenden said that engineers would continue to 
deal primarily with things and forces and incidentally with persons 
and social relations. Until a better equilibrium could be reached 
between technical and social control, the safety of society de- 
manded a type of leadership in industry highly sensitized on the 
side of social ethics. It was the business of the engineering pro- 
fession to provide this leadership. In his opinion, the engineer of 
the present lacked a sufficiently humane understanding of the re- 
sults of his work on men as persons. 

The core of the educational program, he said, was the reeruit- 
ment and training of an inner nucleus of professional engineers. 
The problem was now qualitative, rather than quantitative. We 
had no coneern with the young men who lacked ability, or interest, 
or the preparation to master a group of sciences basic to engineer- 
ing. Our concern as educators, he said, was to develop men who 
would be able to deal in a more statesmanlike manner with the 
major economic and social problems within their normal areas of 
responsibility, and it was encouraging to note that the newly formed 
Engineers’ Council for Professional Development contemplated a 
scheme of educational guidance reaching down into the secondary 
school, bridging the college period, covering the early years of pro- 
fessional activity, and envisaging some comprehensive appraisal of 
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educational attainment at a mature level as a qualifying standard 
for certification with the profession. 

In closing he said, ‘‘Society will choose it leaders from every 
calling, and we may confidently hope that the engineering group 
will supply an even more generous share than in the past, but if 
we turn aside from the training of men who are specially qualified 
to direct the great sources of power and the treasures of nature’s 
storehouse to the service of men, with an enlightened scale of so- 
cial values and under an austere code of professional integrity and 
duty, we do so at the peril of our civilization.’’ 


EXTERNAL RELATIONSHIPS 


H. H. Horner, Assistant Commissioner of Higher Education, 
The University of the State of New York, in discussing the rela- 
tionship of the state and engineering education, spoke specifically 
with reference to the State of New York. That state, he said, justi- 
fied the issuance of licenses to practice in the professions, including 
engineering, primarily on the basis of the safeguarding of life, 
health, and property. He described the conditions existing in the 
licensing procedure affecting architecture and engineering which 
place the two professions on a substantially equivalent educational 
basis, and cited the qualifications with respect to education and 
training that must be met by candidates for license after January 
1, 1937. 

Looking forward to the enforcement of these conditions in the 
licensure of engineers, he said, the State Education Department 
was reconsidering its list of registered schools and was calling into 
frequent conference the deans of schools and colleges in the state 
to consider degrees conferred in engineering, courses of study, and 
the scope and content of state licensing examinations. 

In regard to degrees, a great variety of practice was found, but 
a proposed uniform scheme had been worked out. In respect to 
courses of study, it was the view of the deans of schools of engi- 
neering in the State of New York that the Education Department 
should not set up elaborate specifications for determining the stand- 
ing of an engineering school, and that no exact number of semester 
hours should be specified for the bachelor’s degree ; however, it was 
suggested that a satisfactory course should ordinarily cover from 
140 to 150 semester hours. It was the unqualified judgment of the 
deans, he said, that a clear distinction should be kept at all times 
between degrees and courses of study in schools of engineering and 
state licensing examinations, and that the State Education Depart- 
ment should not permit the examination to impose restrictions upon 


teaching and research. 
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In approaching the problem of accrediting engineering colleges, 
Prof. H. P. Hammond, Polytechnic Institute of Brooklyn, pointed 
out that it must be recognized and dealt with as a fact. The present 
question was not to determine whether there should be accrediting 
but who should do it; the schools individually or through the 
S. P. E. E., or through the Society’s membership in some other 
representative agency. 

The types of organizations concerned with accrediting, he said, 
were regional educational associations, national educational asso- 
ciations, associations of professional schools, professional associa- 
tions, national engineering societies, and governmental agencies. 
The factors to be considered in the accrediting of an institution 
were its organization and support, its curriculum, its admission 
methods and requirements, its physical plant, library, and teaching 
staff, its finances, and its general standards of quality of work, 
with more emphasis upon quality of work than had been the case 
heretofore. While procedures in connection with the machinery 
of accrediting differed widely, most of them involved the collection 
of information from publications and by means of questionnaires. 

Summarizing the present status, Professor Hammond said that 
engineering colleges were now accredited as institutions of higher 
learning by several regional and national associations that had to 
do with accrediting ; they were recognized as ‘‘approved”’ institu- 
tions for purposes of evaluating membership qualifications by the 
National engineering societies, and, in a very real way, they are 
recognized by state licensing boards. 

It was fortunate, Professor Hammond pointed out, that at the 
present time when state licensing boards had begun a systematic 
process of accrediting, there should have come into existence the 
joint agency of the engineering societies, the state boards of engi- 
neering examiners, and the 8. P. E. E. known as the Engineers’ 
Council for Professional Development. This Council had ap- 
pointed a committee on engineering colleges ‘‘to formulate criteria 
for colleges of engineering which will insure to their graduates a 
sound educational background for practicing the engineering pro- 
fession.’’ Such benefits as uniformity of procedure, equality of 
representation, action resulting from informed opinion, and the 
avoidance of duplication were expected to come from the accred- 
iting of colleges by this agency. No attempt was to be made to 
classify schools in groups according to rank or excellence, and the 
committee, Professor Hammond concluded, was not to limit its 
function solely to accrediting; it hoped to assist colleges construc- 
tively and to form one more tie between the schools and the 
professions they serve. 
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SUMMARY AND COMMENT 


The foregoing has been a résumé of the high spots of the formal 
addresses at the Madison Conference. Necessarily sketchy, it has 
done scant justice to the zeal and wisdom of those who addressed 
the Conference, and many serious omissions will be noted, princi- 
pally that no picture of the spirit of the gathering has been at- 
tempted and no mention has been made of the numerous able discus- 
sions that followed the addresses. In what follows, the reviewer, 
who attended the Conference as an interested observer, is expressing 
his own impressions and his own opinions. 

At one of the very delicious meals during the Conference, a 
dessert was served the principal ingredient of which was the whites 
of eggs. Comment on the prodigality. of using only part of a 
normal egg turned to the question as to whether an equal number 
of yolks might subsequently appear as part of another meal or 
whether, perhaps, Madison hens laid eggs without yolks. Should 
the latter alternative prove to be the ease, it boded ill for a con- 
ference that might produce a splendid but inconsequential froth 
and neglect to provide a very substantial and golden yolk. Ob- 
servation failed to discover any dish in which egg yolks might 
have played an important réle. It is to be hoped that the meat of 
the Conference is now undergoing digestion and assimilation in 
the minds of those who attended it. 

The discussion of administrative details is undoubtedly useful 
and necessary, but the mechanisms by which educational processes 
are conducted are of small value as compared with objectives and 
the success with which they may be attained. One would suppose, 
for example, that a group of men heading the leading engineering 
colleges of the country, meeting at a time when strong and fresh 
currents are stirring in national economic life, would be so filled 
with their significance and implications that they could talk of 
little but the manner in which the ideals and objectives of educa- 
tion were to be affected and the opportunities and responsibilities 
that were being unfolded for the teachers of young men preparing 
to enter industry and engineering. Yet the impression carried 
away by the present reviewer was that more concern was felt for 
temporary, although very real, limitations in the way of reduced 
budgets than for the broader opportunities presented in the program 
of socialization and planned economy sponsored by the present ad- 
ministration. To be sure, these aspects were discussed by Dr. Mann 
in a very practical manner when he suggested that an effort on 
the part of educational institutions to furnish guidance and under- 
standing in the perplexing situation developing from day to day 
and based on the ‘‘partnership’’ of business and government would 
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result in greater income, and in a very inspiring manner by Presi- 
dent Wickenden in his address, and conspicuously by President 
Elliott and Dean Rogers in informal talks, but those thoughts did 
not seem to strike the fire of zealous purpose that would have 
kindled the Conference into a livelier heat from which the refined 
metal of future plans might have been cast. Fortunately, it is not 
too late for this to happen, and undoubtedly at this very moment 
such plans are being formed in many engineering schools through- 
out the country. 

That critical analysis had begun was evident from the discus- 
sions of reduced budgets and enrollments, which naturally disturb 
complacency, interrupt routine, threaten security and stability, 
and suggest reforms. The financial conditions of the engineering 
schools present grave problems. Expansion of physical equip- 
ment and educational and research programs are held up; salaries, 
notoriously inadequate, are further reduced; reductions in staff 
become necessary; consolidations and eliminations of schools and 
courses demand changes in curricula and increases in teaching 
load. But these are temporary problems. Of more serious conse- 
quence are such problems, for example, as the inadequacy of prepar- 
ation of students because of the shortening of secondary-school ecur- 
ricula; the loss of new blood from the failure to appoint young 
instructors to the teaching staff; the teacher who has stopped grow- 
ing, but who is weathering the economic storm in the harbor of the 
classroom ; the groups of disappointed and disillusioned graduates 
facing the bitter experiences of unemployment; the critical and 
resentful taxpayer and legislature who have withdrawn support, 
both moral and financial. 

Yet these problems are not without their compensations. Ab- 
surd duplications of schools, courses, and effort can well be elim- 
inated; opportunity is given for the pruning of educational 
‘‘frills’’ and fads; paternalistic concern for under-graduates takes 
on a saner aspect with potential gains in self-reliance to the indi- 
vidual; truer values are attached to college education; graduate 
study is encouraged; dead wood can be hewn away without loud 
protest; emphasis can be placed on essentials. 

In fact, the processes at work in our national life are also at 
work in educational institutions, as President Wickenden pointed 
out. To use his suggestive figure, new balances are being struck 
between agriculture and industry, between consuming and pro- 
ducing power, between internal and international economies, be- 
tween public enterprise and private industry, between realistic and 
idealistic education, between utility and economy on one hand and 
convenience and beauty on the other. In all of these, new balances, 
the engineer is concerned; and the youth of today is going forth 
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into a world in which the new balances, rather than the old, are 
likely to exist. To be made conscious of them and to prepare him- 
self to live purposefully in happiness and security is a prime func- 
tion of engineering colleges. And to this function deans and 
faculties must respond or serve youth badly. 

Presumably engineering schools are training men for the engi- 
neering profession, the profession itself is feeling the impact of 
social, political, and economic change. Its consciousness of this 
fact is betrayed by such a simple example as the change that has 
taken place with regard to the question of licensing and registra- 
tion of engineers. This, with many others, including the educa- 
tional process, is bound up in the recently established program of 
the Engineer’s Council for Professional Development, of which 
the S. P. E. E. is one of the seven joint sponsors. The high hopes 
expressed at Madison of the services that this Council may render 
engineering education and the engineering profession will not be 
realized if engineering educators fail to do their part or do it 
badly. Fortunately, tradition gives encouragement to the belief 
that educators will neither fail nor perform badly, for a society 
which has to its credit the exhaustive study that the S. P. E. E. 
undertook during the years following the world war and the sum- 
mer schools for its teachers can hardly be expected to rest on its 
laurels and lose its pioneering spirit. 

The engineering profession needs men as it never needed them 
before, and only the best will do. Because one in seven Americans 
attends a college does not argue that one in seven is competent to 
become an engineer. Relatively few are. The educational process 
is difficult and costly. From it should be excluded the unfit and 
the unworthy. Upon the engineering school the responsibility of 
selection and training lies. 

One further comment remains. Dr. Mann showed how the 
spirit of the day in the relationship of industry and government 
was one of centralized control and decentralized responsibility. 
The principal is worthy of study and extension into engineering 
education. It provides the means by which our cherished individ- 
ualism may be reconciled to the broad socializing movements that 
are reshaping our national life. No group of men are by nature 
better able to comprehend the validity of this principal or to use 
it more intelligently than are engineers. By its application they 
have made conspicuous contributions to the management of indus- 
trial enterprises. To train the youth to think in terms of this prin- 
cipal, and to educate him in a manner which takes practical ac- 
count of it, is to perform a valuable service for him, and for his 
fellowmen. 
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PURPOSE AND SCOPE OF MINING AND METAL- 
LURGICAL ENGINEERING EDUCATION * 


By E. A. HOLBROOK 


Dean, School of Engineering and the School of Mines, University of Pittsburgh 


The arts of mining and metallurgy are undoubtedly more an- 
cient than civilization itself. Certainly every upward step in civili- 
zation has had behind it the worker in metals and the miner to 
produce these earth found metals. Historians tell us that the vic- 
torious nations who forced their civilization on the vanquished were 
those possessing superior arms and armament. Thus the flint-pos- 
sessing man conquered the club-possessing man, and the copper-pos- 
sessing man in turn conquered him. Eventually evolved the civili- 
zation possessing iron weapons and armour, which gave way rather 
recently in history to the steel-possessing civilization. Behind the 
Damascus sword were unknown metallurgists and miners; behind 
the British battle ships at Jutland were the nickel mines of Canada; 
and behind our aircraft and armament of the present and future are 
ever the research and operating metallurgist, the petroleum engi- 
neer and the miner. In so far as we can judge the future by the 
past, both the science of war and the science of peace will depend on 
the products of the earth and their utilization. Technique and 
emphasis may change, but so long as we continue as civilized human 
beings I see no escape from the services of the mineral producer and 
the mineral fabricator. Those who are pessimistic about the future 
of our mineral technology professions, therefore, are limited in their 
vision. It is not important that enrolment at a mining school in- 
crease or decrease this year or next; it is important that our genera- 
tion have a knowledge and a faith in the essential worth-whileness 
of our contribution to the world, and that we hold aloft this torch 
and pass it on with increments of fuel for the light of the next 
generation. Let us take as our tenet of belief—We are essential to 
our community, to our country, and to the world. 

I recently read a book called ‘‘The Engineering Professions’’ 
edited by the American Association of Engineers. When I had 
finished it I jotted down this note: ‘‘By this book I have come to a 
better understanding of the place and importance of my profession 

* An address delivered at the Mining and Metallurgical Session of the 
Summer School for Engineering Teachers, University of Wisconsin, July 5, 
1933. 

75 








"S86 ‘cz-c Aine ‘utsuoosty Jo AyIs10ATT 


SaaHOvVa], ONIQAANIONG YOu IOOHOS WANNNAG AHL JO NOISSag TIVOIDSHNTIVLAW, AGNV ONINIF 


" — — - — = 








MINING AND METALLURGICAL EDUCATION 77 


in this civilized world.’’ It is not so important that the book con- 
tained engineering information; it is important that after thirty- 
three years of varied professional work I could find myself re- 
freshed, strengthened, and renewed with a new point of view and a 
new belief in the worth-whileness of what I am doing. You and I 
concern ourselves too much with the humdrum and routine of teach- 
ing; with acquiring and imparting the exact information that the 
drill holes should be six feet, six inches deep ; that the crusher in the 
mill is style D; that the furnace capacity is A tons; or that the 
limestone is overlaid with a sandy shale. All of these facts may be 
useful information for the moment and impress our class, but I 
fear that too much exact and scientific knowledge is causing us to 
shrivel up. I am sure that because I have believed fully in the im- 
portance of these details, I have at times not been able to see the 
forest for the trees. Today, then, I plead that we shall take account 
of stock in our teaching; look again at our raw materials and at the 
machines that fabricate them into graduates; at the tools that we 
are using and at the product we think we are producing, qualita- 
tively and quantitatively. 

The Study of Engineering Education by the Society for the 
Promotion of Engineering Education has told us that we were doing 
a pretty good job; and so we are, as measured by statistics and 
charts and credits and subjects and all the rest of the scientific data 
collected. However, the most elusive and yet the most real thing 
about our work is as yet missing from these reports. This missing 
factor is centered about the intangible human values called morale 
and spirit, which show themselves in a thousand ways in teachers, 
in student attitude, in subject matter, in graduate interest, and in 
professional success. Why can’t we admit that the attitude of a 
recent graduate towards his profession is of more importance than 
his knowledge of the details of his profession? Some day, engineer- 
ing and mining schools will be judged, not on the wealth of details 
in their several curricula, but by the point of view they plant in the 
departing senior. In our kind of education we deal with three 
factors: content, method, and attitude or spirit. Of these, the least 
important is content and the most important is the spirit or attitud 
imparted. 

We have seen that mining and metallurgy were arts passed from 
father to son for generations before the first mining school, the 
Bergacademie, was founded at Freiburg in 1765. No one can be 
long with a ‘‘Cousin Jack’’ metal miner or an English coal miner 
without knowing that mining is their natural occupation, bred in 
the bone through successive generations. I think you will find that 
the greater part of the enrolment at German, French, and English 
mining schools has come from the families of owners and officials 
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of mines, boys who came with a mining background and whose prin- 
cipal outlook on life is to live by the same profession and in turn 
pass it on to the next generation. Every one of us knows what a 
joy it is to have in our classes a bright boy from a mining family, 
one who does not have to be sold on the profession. However, 
after having had experience with five mining schools I am bound to 
say that in this country we have no such background. In every 
school the boys from the mining families are a decided minority. 
In fact only too often the sons of the mining families are becoming 
aviators or lawyers or general college course men, something that 
will take them away from the mining background. This means that 
a majority of our classes are boys attracted to mining because of its 
supposed romance, its out-door life, a chance to make a good living, 
or because of the very broadness of the course itself. I find also 
that the average boy has entered college directly from high school 
and that boys who have had several years of practical work in their 
chosen industry are in the minority. This background does not 
hold quite so rigidly for metallurgy, perhaps, because a modern 
metallurgical background is so new; but even here, I find the sons 
of tailors, and railroad workers, rather than the sons of steel men. 
In petroleum engineering the background is so recent that no 
parallel can be drawn. Frankly, I have had more mature men with 
an oil background and more sons of oil men wanting to follow the 
oil and gas business through proper college preparation than in any 
other branch of the mineral industries. 

I venture the statement that the average boy we receive as a 
freshman is a recent high school graduate; that he selects a course 
in the mineral industries because of some trivial reason; that he has 
little or no background of the mineral industries; and that he be- 
lieves four years in college will make him a full-fledged engineer. 
You know and I know that four years in college, especially if there 
is little chance to work around the mines or metallurgical plants 
offers the student only the bare rudiments of his profession. The 
report of the S. P. E. E. showed, for example, that only 50 per cent 
of the mining graduates followed mining. Personlly, I have grad- 
uated a lot of promising young men, only to meet them a few years 
later as bank clerks, grocery salesmen or in some business with their 
fathers. Is this the objective of mineral technology education? 
Years ago a successful mining man told me ‘‘Out of five young grad- 
uates we get here, only one or two will stick. The rest were not cut 
out for the work, they are lonesome away from the cities, they want 
to marry and the girl wants her home life, most of all they were not 
brought up to get dirty.’’ 

Another told me that laboratory work in college spoiled the boy 
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for actual operating work. Several years ago I talked with an 
American executive who was on his way to Germany to hire young 
German engineers for petroleum work in a foreign country. I 
asked him why he did not hire young American engineers, and he 
told me that the average young American engineer would not stick 
in a foreign country, whereas the European engineer was willing to 
go there, marry and settle down, and make it his life work. 

What we ought to realize and admit is that in four years in 
college the best we can do is to give a boy an engineering point of 
view, and a particular interest in the field of the mineral industries. 
Our objective ought to be in accord with this point of view, which 
after all is a way of seeing things, a method of attack, and a satis- 
faction in accomplishment. These things are as vital in running a 
restaurant or in leading a polar expedition as they are in sinking a 
shaft. This modern world, to my notion, needs an increased per- 
centage of men with the engineering point of view in every walk 
of life. If, therefore, we can somehow give the boy this point of 
view, I care not if he uses the training in a position in an ore treat- 
ment plant or in a dry goods store. 

Personal’y, I don’t care if my boy takes metallurgical engineer- 
ing or if he takes civil engineering. More than half the subjects 
will be the same in either case. What I do want him to get in eol- 
lege is the engineering point of view. That is, I think we develop 
something in a boy from study and from the application of mathe- 
matics -and the sciences, coupled with the definiteness of their ap- 
plication and a habit of study and work. If a college education is 
to fit a boy into the life he will have to live, then I prefer my boy to 
have an engineering background rather than any other. 

Let me repeat that the first objective of any mineral technology 
college course is to give that boy an engineering point of view. 

The second objective is equally simple; it is to give a boy an 
interest and a satisfaction in, and a desire to follow and to learn 
more about, his particular field of work. Some educators recently 
have argued that engineering and mining schools were going in for 
too much specialization and that the proper undergraduate back- 
ground could be had in perhaps one or two departments, leaving all 
specialization to the years after graduation. I think the pro- 
ponents of this plan forget two important essentials—first, that it is 
necessary to give the boy an ideal and an objective, and second that 
there has been a tremendous development of knowledge in engineer- 
ing during the past thirty years. 

First, I believe it is necessary to attract the boy by what he 
thinks he wants, and to hold him through the drudgery of uninter- 
esting subjects by the very power of the studies in his self-selected 
field. The principles of design of a head frame are not essentially 
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different from the principles of design of a skyscraper, but who 
could hold a mining-minded boy by having him design a city build- 
ing? I eare not what the subject is, if I can get the boy interested 
in it early, then I can lead him where I want him to go. I think 
we teachers have been making serious mistakes in interesting stu- 
dents in our own particular subjects. Our approach generally is 
as follows: ‘‘This course is Metallurgy 79. You have had the neces- 
sary chemistry and mathematics as prerequisites. There is so much 
to be known about the subject that you boys can get only a smatter- 
ing of it in one semester; therefore, let us waste no time. The 
first assignment is Chapter I.’’ Now Chapter I of the book is a 
dry recital of the physical and chemical properties of the metals 
that will be considered in the course. Nowhere is there any inkling 
of what the course is all about. In fact it is half over before the 
student can understand its reason for existence in his little tool 
box of required subjects. I flatly propose that no course in any 
professional department be started until the students are told 
about the course. Specifically, I would develop the course histori- 
eally for several class periods. In ore dressing, for example, I 
would tell of the development of ore dressing as an art in ancient 
and medieval mining, of the influence of German practice, of 
early practices in this country and of its rather recent change to 
a science; also I would explain how the course ties together min- 
eralogy, mining, drawing, physics and other subjects. 

As examples of the present style of textbooks we use, I selected 
three at random ; the first was Hydraulics, the second Ore Dressing, 
and the third Geology. The first Chapter of the book on Hy- 
draulics considers ‘‘Fundamental Data.’’ It is as dry as dust. 
The first chapter of Ore Dressing considers the ‘‘Physical Prop- 
erties of Minerals’’ and the first chapter of Geology covers ‘‘The 
Work of the Atmosphere.’’ How, I ask, are you going to awaken 
a boy’s interest in these subjects, especially the average boy who 
knows nothing about them, if you plunge him immediately into a 
technical discussion of subject matter. I submit that in starting to 
teach geology the boy ought to be told what geology is, how and 
when the subject developed; he should be told about Lyle and 
Dana and other great scholars who have graced the science, and, 
finally, of how this science is going to be a part of his professional 
course. I believe firmly that if I try to force a subject on a boy, 
he will resent it, but if I can make him like it, then the course be- 
comes a real part of his education. In order, we must implant 
in our students curiosity, then interest, then satisfaction, then 
pride in the subject, and then love of it. These follow logically and 
are of more importance than a host of technical details for which 
the forgetting curve is almost as steep as the learning curve. If we 
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keep in mind these points we can defend any subject in the cur- 
ricula of our mining schools. 

My second point in justifying our several undergraduate cur- 
ricula is the recent great development in engineering knowledge. 

In no field of learning has there been as much expansion and 
creation during the past thirty years as in engineering. Let me 
take petroleum engineering as an example. I finished a complete 
course in Mining Engineering and Metallurgy in 1904. In my old 
note books I find I made drawings of a drilling rig and a chisel 
bit with two pages of notes indicating that these tools were used 
in the production of oil and gas. I doubt if much more than this 
had been published at the time. Shortly afterwards came the 
utilization of geological knowledge in the oil and gas work, fol- 
lowed by the introduction of trained engineers into the field of 
drilling and production. The Bureau of Mines turned its trained 
men on the problems and technical publications appeared. Today 
there is in existence published technical knowledge in the oil and 
gas industries to form adequate foundation for not only a single 
undergraduate curriculum but in fact three, Oil and Gas Geology, 
Engineering, and Refining. Why should any one ery ‘‘too much 
specialization’’ because of separate undergraduate curricula in 
these branches? Today we have dozens of fields in any one of 
which a man may work and learn for a life time, and so diverse 
that, for example, a metallurgical engineer and a civil engineer 
hardly speak the same language. 

Actually a boy in his undergraduate course averages about 144 
eredit-hours. Of these generally less than 40 credit hours are 
taken in his own special department; the other 104 credits are 
taken in a wide variety of subjects ranging from English to 
mathematics and to business law. Since the average liberal arts 
college graduates a man with 120 credits, our average engineering 
undergraduates often have within one or two semesters of the 
total credits required for the liberal arts degree. And a boy taking 
an undergraduate course in engineering is accused of being nar- 
rowly trained and without a liberal education! Let us not forget 
that the time our undergraduate spends in petroleum engineering 
is not greatly different from the time a Bachelor of Arts has spent 
in his own major field. I submit that for the world they will live 
in during the next fifty years a course in the application of the 
beautiful principles of mechanics and thermodynamics to the great 
petroleum industry may breed a satisfaction in living and a sense 
of being a part of the world equal to a knowledge of the Second 
Punic War. 

Some people are educated to a love of paintings. Personally, 
I think I get the same satisfaction in standing in a great power 
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house and admiring the running of a giant turbo-generator. Not 
that I do not admire a painting, but in that generator, through my 
training, I ean vision the genius and life work of a hundred men 
who have made the miracle possible. I have an inward satisfaction 
and a mental stimulus from my contemplation. Tell me, am I less 
educated than he who loves the painting, or only differently edu- 
eated? President Elliott of Harvard once said ‘‘An educated 
man is one who has formed the habit of doing with extraordinary 
excellence anything for the benefit of mankind.’’ I submit to you 
that an undergraduate education in our branch of engineering is, 
and ought to be, one path towards the attainment of this ideal. 
If we keep these points in mind we ought to be able to justify 
what we are doing in mineral technology education and know why 
we are doing it. 

We have been too prone to treat our undergraduate work as 
a humdrum matter of courses and credits. We boast that we give 
ten credits in this subject and that we are, therefore, better than 
the institution that offers only eight; that a boy is forever damned 
because he has missed a course in mine management and is, there- 
fore, not worthy of our degree. Above all things he must meet 
our petty and artificial operating standards. We pride ourselves 
that our passing mark is 70 per cent and, therefore, we are better 
than the institution whose passing mark is 60 per cent. I think 
we have set up false gods of material achievements, largely be- 
cause the public and the students could understand us in these 
terms, and we have made these petty standards of professional 
training our ideal. Our profession itself is not an ideal, it is only 
a method wherein certain ideals may be expressed. Let us then 
attach ideals to our profession, but let them emphasize the high 
ideals that ought to be common to every profession and not the 
petty things of course content and inconsequential details. 

If I could take a high school boy and in four years teach him to 
write and speak good English, give him a working knowledge of 
mathematics and some of the basic sciences, some courses in his 
selected field which he liked with intellectual curiosity, and an 
equal number in related fields; if I could let him taste a bit in one 
or two other fields of learning, and perhaps smell at another; if I 
could form in him good habits of clean and neat dress and a 
method of attacking problems; then I would feel satisfied with my 
four short years with him. 

At the end of four years we graduate an assorted lot of boys, 
somewhat less than half of those who entered. We privately deery 
how little they know of their profession and perhaps tell each 
other how much better a job we could do if we had them for five 
or six years. Indeed I have heard engineering educators say that 
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the time has come when four years in college is no longer enough 
for their own particular branch of the profession and that their 
aim and object is to make the undergraduate time five or six years. 

I think they miss the aim and object of an undergraduate engi- 
neering education. As I see it, a four-year undergraduate engi- 
neering education is not a professional education in the same sense 
that law, medicine and theology are. Undergraduate engineering 
education is simply one variety of undergraduate college educa- 
tion with some emphasis on certain fundamental professional work. 

Some time ago I was talking with one of the leading mining 
educators of Great Britain. I told him it was my observation that 
the engineering profession in Great Britain did not command the 
same professional respect and have the same professional standing 
as did the professions of law, medicine and theology. He replied 
that there was a difference, but that I had the wrong point of view. 
He was glad and proud to say that engineering was different, but it 
was a difference of kind and not of degree. He held that the theory 
and practice of the older professions was exact and that they had 
a purely professional background. He held, however, that the 
practice of 2ngineering is and always should be for the majority a 
decided mixture of profession and business; that the older pro- 
fessions were arts, or perhaps, in medicine, to a degree a science, 
whereas in engineering, we sometimes observed it partly as an art, 
partly as a science, but in most cases modified by the methods and 
needs of business. We have, therefore, in an engineer, a different 
kind of man whose training and whose standards ean not be 
paralleled in the older professions. 

I am inclined to agree with this point of view and from it shall 
defend our present four-year college course. 

Checking up on several hundred graduates in mining and allied 
courses I have known during the past twenty-three years, I am 
inclined to the belief that four years in college was all they needed 
and all that was good for them. Their average age at graduation 
was just under 23 years; most of them had attended school con- 
tinuously for seventeen years. Their experience in the world of 
doing in the mineral industry was less than one year, sometimes 
only a few inspection trips. They had tried their wings mostly in 
a laboratory. It certainly is time for them to get out on the firing 
line of industry and business and find out what it is all about. 

My estimate is that 70 per cent of these four-year graduates 
will be happier and more successful in life if they then stop their 
college training. I find some of them have developed in industry 
from laborers to foremen to superintendents to general managers 
and to higher executives. Their college training gave them a back- 
ground, a method, and a confidence; the rest has been character, 
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executive ability, willingness to cobperate with men, good health, 
and the other common attributes. Their names are listed as engi- 
neers, and yet we all admit that they are far from following a pure 
profession. I find others high in sales work, or successfully hold- 
ing positions not closely allied to their major work in college. 1] 
believe this group has constituted, will constitute, and ought to 
constitute the majority of men we graduate in our mineral industry 
courses. Mostly, they apply few of the subjects they had in college 
directly to their work. In my own first seven years out of college 
I can not remember that I ever applied directly any of the problems 
I solved in college, with the possible exception of those in surveying. 
I did have a background which gave me confidence and a quick 
understanding and a method of attack without which I could not 
have carried on. Most of our graduates were not and are not 
scholars by nature or inclination. They are happier in the world 
of realities and of doing and are interested in book learning only 
when it applies to their work or as a recreation. I honestly be- 
lieve that two or three years more in college would have unfitted 
them for their present work and would not, as a recompense, have 
produced scholars, research men, or strictly professional engi- 
neers. 

There are, however, among my list of graduates about 30 per 
cent of a type who can be defined roughly as fitted by nature for 
investigative or research work, for teaching, for purely profes- 
sional work such as designing, or perhaps for technical editorial 
work or for other work auxiliary to an industry. 

Personally, I believe we ought, for the sake of background, to 
advise all of our graduates to enter industry immediately in some 
capacity. Sooner or later a considerable part of our 30 per cent 
will find themselves in need of further study in their particular 
field. For example, I find that electrical design work has become 
so advanced and specialized that the ordinary four-year graduate 
hardly has the background to succeed. For him and those in 
allied lines we have developed graduate courses of such breadth 
and extent that even a Ph.D. is possible. 

Of the courses ordinarily given in a mining school, it appears 
that metallurgy offers the clearest case for the need and desirabil- 
ity of graduate work in mining schools. A few years ago many 
graduates were products of a combined mining and metallurgical 
course. Metallurgy developed out of mining, perhaps because of 
the close association of mine and treatment plant. Then came the 
chemist and the physicist who found in the metals a fertile field 
for their sciences. Perhaps their most distinctive contribution has 
been metallography. These forces have caused metallury to leave 
its old orbit of mining and to progress under the great pull of 
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chemistry and physics. To-day, in many schools, metallurgy has 
no connection with mining and indeed is controlled and directed 
by those with a scientific training not closely related to mining. 
In any case, the subject has been carried to an advanced position 
where undergraduate work serves only to give the rudiments of 
present knowledge. It seems essential if men are to develop in 
metallurgical research that they have an advanced training in phys- 
ical chemistry and other sciences and in their application to the 
field of metallurgy. It is for this kind of man and this type of work 
that we can justify and foster graduate work. 

In the application of geology to oil and gas work or in the ap- 
plication of chemical principles to oil refining I can also see the 
justification for considerable graduate training. In mining engi- 
neering or in petroleum engineering I can see that, after consid- 
erable field work and a fond desire to specialize, a man is justified 
in taking graduate work. However, for service in either the mining 
engineering or the petroleum engineering fields, I can not see that 
more than one year of graduate work is ever justified and I think 
we are wrong when we try to build up this graduate work without 
limiting carefully the students according to their background, their 
inclination and their probable future work. In plain words, if 
I were running a mining company I could use young men with 
college degrees in mining who were willing to learn more by ex- 
perience. I would not know what to do with a man three years 
older with a Ph.D. in mining and of equal inexperience. 

I believe, then, that we have in the mineral industry profes- 
sions today a body of knowledge sufficient to justify graduate work 
even to the Ph.D. degree, but that more harm than good will come 
from a blind copying of the liberal arts and science courses by 
pushing graduate courses as of universal benefit to our young men. 
Above all, the main aim and object of our schools should not be to 
build up graduate work, even in order to maintain social cast in 
the university, but our main job still is with the undergraduate. 

I want now to speak of the place of research in our work. 

Is research one of the purposes of mining and metallurgical 
engineering education? You expect me to answer ‘‘Yes’’ and I 
shall do so, qualifying my affirmative, however, by saying that 
more foolish things have been done at our technical schools in the 
name of research than in almost any other way. Several years ago 
I heard the head of a large college make the statement that no 
man on his faculty could hope for an increase of rank or salary 
without completing research and publishing the results. Here 
teaching and the interests of the students did not count. I call this 
research gone wild. On the other hand, there is the institution 
where a heavy teaching load takes up all the energies of every 
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faculty man. One extreme is as bad as the other. Where is the 
happy medium? 

My proposition is that every technical school or department 
ought to put first things first. You can’t get away from the fact 
that the individual student is the reason for existence of your de- 
partment and your position. Good teaching, therefore, comes first. 
What time and interest you have beyond this can properly be de- 
voted to research. There apparently is no good reason why a good 
teacher can not be a good research man, and vice versa, but the 
facet remains that some of the most valuable teachers I have known 
seemed to waste their time when on research, and I have had to 
remove successful research men from undergraduate classrooms 
because they were failures as teachers. The combination of a 
real research type with teaching ability is rare, much more so than 
I like to admit. It is all very well to say that every teacher ought 
to advance his profession by original contributions to its store of 
knowledge, but the fact remains that real contribution comes from 
a spontaneous creative urge and not from the desire of the college 
to see its professors’ names in print. 

Above all mineral technology research is not just another job 
to be expected of every teacher; it can only be worth while 
through the spontaneous enthusiasm of the worker. Thus I do not 
expect every good teacher to be a research worker. I think some 
men are wasting their time and energy in trying to do this work in 
slavishly following the accepted university tradition. Personally, 
I prefer to see at least part of my teachers use their spare time in 
regular commercial work. Let Professor A spend the summer in 
geological work for a coal company; let Professor B design in con- 
erete work for a construction company ; and let Professor C report 
on an oil field for some oil company. I think these men will come 
back to college in the fall with a point of view more valuable to the 
student than they would by spending an equal time in laboratory 
research. This is the peculiar distinction of engineering ; it touches 
industry and modern life in a way not to be found in the liberal 
arts tradition and not even in the older professions. Let us recog- 
nize that there are other methods besides research in which a pro- 
fessor may benefit his industry and freshen his own point of view. 

Finally I wish to speak of our ethics in attracting students to 
our campus. We are individually enthusiastic about our school 
and course and proud of our profession. Were this not so we 
would have no right to continue in our present positions. Years 
ago most of us chose our professional course by chance. The cata- 
logue of our school contained only the information necessary for us 
to select our studies. Then came the era of competition and ad- 
vertising. Do you ever think how far we have a right to go in 
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painting our professions as alluring and romantic, as offering good 
salaries for all who finish our courses, with a future bed of roses 
as a consulting expert. I quote roughly from several prospectuses 
and bulletins: 

**Do you want to lead a life of adventure and romance ?”’ 

‘*A man so trained can make a prosperous living for him- 
self.’’ 

‘On completion of our course he has a thorough training both 
in theory and practice of his chosen profession.’’ 

We indeed want to inspire the young man, but is this the sort 
of inspiration that he needs? Could we not with equal truth tell 
him that some perspiration will be necessary ? 

You who live and work in college communities have been for- 
tunate the last two years. My own office is in the center of a 
great industrial center. I have had so many young engineers 
come to me for advice and possible help during this time. They 
are not from any one school; possibly 15 schools scattered widely 
are represented. They are without jobs; some are without money ; 
most of them are discouraged and puzzled; some are frankly 
bitter. I would judge some of them to be misfits in the profession 
they think they have learned. In reviewing the procession, my 
conclusion is that not only has industry failed in providing them 
jobs, but that you and I have failed in teaching them; we have 
given them a stone of technical details, when what they ery for 
is the bread of hope, of sympathy, of understanding. They want 
a philosophy by which to meet the realities of life. They have not 
found it in textbooks on mechanics, in their research problems, or 
in their college activities. My guess is that some of them never 
will find it. Let’s do differently with our coming generations of 
students. Let’s show them that nothing can take the place of a 
personal love and understanding between teacher and student. 
Let’s be an example for them. Let’s make them love their pro- 
fessional studies. In the mineral industries courses we have a 
great opportunity. Our classes are small; there is every chance for 
personal relations with the individual student. Let’s not confine 
this relation to the necessary facts of his course; let it come out in 
a personal interest in the boy, in trying to make him see the world 
as it is, in teaching him that it’s a world of people as well as of 
things; and although he can not in four years take formal courses 
in the intangibles of life, yet a sane point of view towards them is 
the greatest professional asset we can give this individual boy, 
this single boy who is the main reason for the existence of our 


schools. 
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1932-33 
Num-} Total Ctenes 
ber | Under- 
Year cd = ~~ Freshman Sophomore Junior Senior 
stitu-} Enroll- 
tions} ment 
No. % No. % No. % No. % 
1 2 3 4 5 6 7 8 9 10 11 “12 
1925-26 | 143 | 54,337) 100 | 20,063] 36.9 | 14,493) 26.7 | 10,695] 19.7 { 9,063) 16.7 
1926-27 | 148 | 59,853) 100 | 22,765) 38.0 | 16,123] 27.0 | 11,562) 19.3 | 9,403) 15.7 
1927-28 | 148 | 63,023) 100 | 23,360} 37.1 | 16,905) 26.8 | 12,685) 20.1 | 10,073} 16.0 
1930-31 | 145 | 73,386} 100 | 25,332) 34.5 | 19,631] 26.7 | 16,262) 22.7 | 12,161) 16.6 
1932-33 | 143 | 63,119} 100 | 17,441) 27.6 | 17,028) 27.0 | 15,542) 24.4 | 13,108} 21.0 
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Total 
Curricula Fresh- | Sopho- | Junior | Senior | Under-| Grad-| Others} Grand 
man more grad- uate Total 
uate 
1 2 3 4 5 6 7 Ss 9 
Electrical........| 3,957] 3,873] 3,690] 3,005/)14,525| 833 72 | 15,480 
Mechanical...... 3,564 | 3,579] 3,304] 2,864 | 13,311 596 77 | 13,984 
(Sr SSerae 2,963 | 3,031] 2,887} 2,499/)11,380} 563 70 | 12,013 
Chemical........ 2,823 | 2,644] 2,142} 1,684] 9,293) 586 46 | 9,925 
Architectural... . 618 562 490 481} 2,151 80 20 2,251 
Aeronautical... .. 442 453 442 347} 1,684 82 12 1,778 
Mining and Met- 
allurgy........ 242 230 246 257 975 80 22 1,077 
ee 174 220 183 144 721 34 6 761 
Metallurgy...... 136 144 148 113 541 93 3 637 
eae 2,522 | 2,292] 2,010; 1,714| 8,538; 980) 210 | 9,728 
, eee 17,441 | 17,028 | 15,542 | 13,108 | 63,119 | 3,927 | 538 | 67,584 
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DEVOTED TO THEINTER- 
ESTS OF THE DIVISION OF 
ENGINEERING DRAWING 


FREDERIC G.HIGBEE, EDITOR 





The 1933 Drawing Competition. Thirteen institutions sub- 
mitted a total of fifty-six entries in the four classes. The drawings 
were on display throughout the annual convention and the unusual 
high quality of the work made the task of judging difficult. The 
committee of judges appointed by Chairman H. M. McCully were 
Professor Thomas E. French, Chairman; Professor Walter E. 
Farnham, and Professor Frederick W. Ming. These judges an- 
nounced the following awards at the dinner meeting of the Division 
of Engineering Drawing: 

Class A: ‘‘A pencil drawing made with instruments embodying an 
orthographic shape description only.’’ 

First place: Northeastern University, drawing by Joseph Hill, 

Instructor Laurence Cleveland 
Second place: University of Illinois, drawing by H. L. Frank, 
Instructor L. D. Walker 
Third place: Lafayette College, drawing by Paul W. Kinney, 
Instructor Harold J. Kennard 
Class B: *‘A pencil drawing made with instruments, including 
both an orthographic shape and size description.’’ 

First place: Purdue University, drawing by A. Glade, Instruc- 

tor P. E. Moose 

Second place: University of Wisconsin, drawing by Charles 

Halamka, Instructor F. O. Griffith 
Third place: Lafayette College, drawing by Marshall Sheldon, 
Instructor Harold J. Kennard 
Class C: ‘‘An inked drawing made with instruments . . . which 
shall include all the features of a working drawing.”’ 
First place: Oregon State Agricultural College, drawing by A. 
W. Bedford, Instructor Earl C. Willey 

Second place: Purdue University, drawing by P. F. Lilly, In- 

structor John M. Russ 

Third place: University of Kentucky, drawing by William H. 

Pell, Instructor J. 8. Horine 
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Class D: ‘‘ A freehand pictorial sketch.’’ 
First place: Texas A. and M. College, drawing by R. O. Loving, 
Instructor H. C. Spencer 
Second place: Northeastern University, drawing by A. L. 
Cerda, Instructor E. F. Tozer 
Third place: Oregon State Agricultural College, drawing by 
Jack Graham, Instructor Earl C. Willey 


The institutions submitting entries were Purdue University, 
University of Illinois, Union College, University of Akron, Oregon 
State Agricultural College, University of Wisconsin, Northeastern 
University, Columbia University, Texas Agricultural & Mechanical 
College, University of Detroit, University of Kentucky, Rice Insti- 
tute, and the University of Iowa. 














